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T H E  OLD A N D  T H E  N E W : M O R E  T H A N  SE V E N TY-F IV E  YEARS  
OF C O R N E LL  E N G IN E E R IN G
Shown at the entrance of P hillips H all of electrical engineering (1955) is the  
historic dynam o that gave the Cornell campus outdoor electric lights in 1878, the  
first such perm anent lighting  system in America.
THE COLLEGE OF ENGINEERING
O R G A N IZ A T IO N  A N D  H IS T O R Y
Th e r e  a r e  tw o p rincipal types of engineering colleges in  A m erica today. O ne is a self-contained u n it stressing science and  technology, 
often referred  to  as a technological in stitu te . T h e  other, of w hich the 
College of E ngineering at C ornell is an  exam ple, is th a t subdivision 
of a university which emphasizes technological education  but, in  the 
developm ent of its curricula, is able to call upon  the educational re­
sources of o ther program s of professional and  nonprofessional study. 
A t C ornell these o ther areas of study include agriculture, architecture, 
arts and  sciences, business and  pub lic  adm in istra tion , hom e economics, 
hotel adm inistra tion , industria l and labor relations, and  law.
E ngineering has had  an  im p o rtan t place in  the program  of Cornell 
U niversity from  the beginning. T h e  Federal L an d  G rant, o r M orrill 
A ct of 1862, w hich supplied  a considerable p roportion  of the U niver­
sity’s orig inal endow m ent, specified th a t a leading object of the insti­
tu tio n  should be to teach “such branches of learn ing  as are re la ted  
t o . . .th e  m echanic arts” ; and  this provision was in  perfect accord w ith 
the ideals of the  founder and  of the first president. B oth Ezra C ornell, 
the practical m an of affairs w ho h ad  amassed a fo rtune  in  the W estern 
U nion  T eleg raph  Com pany, and  A ndrew  D. W hite, the  b rillian t 
scholar and  educator who had  carefully analyzed contem porary h igher 
education in  A m erica and  in  E urope, believed in  the equal d ignity  of 
scientific and  classical studies and  determ ined  to p u t the practical arts, 
such as engineering, on the same p lane w ith  the hum anities. T h is  p ro ­
gram  was considered revolu tionary  w hen announced  a t the U niversity’s 
opening  in  1868. T h a t  it has since been generally adopted  by A m erican 
universities indicates the soundness of the basic C ornell idea tha t 
instruction  in  engineering should be given on a h igh professional level. 
T h e  College of E ngineering still adheres firmly to  this policy.
M echanical engineering and  civil engineering have been strong 
divisions of the U niversity since its foundation . In  1883 C ornell opened 
courses in  electrical engineering, am ong the first to be offered anywhere 
in  America; and  in  1919, w hen the B oard of T rustees form ed the 
present College of Engineering, the School of E lectrical Engineering 
was established. Courses in  Chem ical E ngineering  were organized in  
1931, and  seven years la te r the School of Chem ical E ngineering  was 
established to supervise the cu rricu lum  w hich leads to the degree of
Bachelor of Chem ical Engineering. A course in  m etallu rg ical engineer­
ing has now been added, and  the nam e of the school has been changed 
to  the School of Chem ical and M etallurgical Engineering. In  1946 the 
G raduate  School of A eronautical E ngineering  was founded. T h e  same 
year the D epartm en t of Engineering Physics was started. Finally, in 
1952, a professional curricu lum  in  ag ricu ltu ra l engineering was estab­
lished as a jo in t program  w ith  the College of A griculture.
C U R R IC U L A  A N D  D EG REES
U N D E R G R A D U A T E  S T U D Y  is available in  these divisions of the 
College: T h e  School of Civil Engineering, the Sibley School of M e­
chanical Engineering, the School of E lectrical E ngineering, the School 
of Chem ical and  M etallurgical Engineering, and  the D epartm en t of 
Engineering  Physics. A course in  professional ag ricu ltu ra l engineering 
is given in  cooperation w ith  the College of A griculture.
G R A D U A T E  S T U D Y  is available in  the E ngineering D ivision of the 
G raduate  School of the U niversity (including  the schools and  d ep a rt­
m ents listed above and the D epartm ent of M echanics and  M aterials) 
and  in  the G raduate  School of A eronautical Engineering.
Cornell U niversity confers the follow ing degrees on the successful 
com pletion of underg raduate  courses of study in  the  College of E ngi­
neering: Bachelor of Civil E ngineering (B.C.E.); B achelor of M echan­
ical Engineering (B.M.E.); Bachelor of E lectrical E ngineering  (B.E.E.); 
Bachelor of Chem ical E ngineering (B.Ch.E.); B achelor of M etallurgical 
E ngineering (B.Met.E.); Bachelor of Engineering Physics (B.Eng.Phys.); 
Bachelor of A gricu ltu ra l E ngineering  (B.Agr.E).
T h e  advanced degrees of M aster of Science (M.S.) and  D octor of 
Philosophy (Ph.D.) are g ran ted  by the U niversity on the recom m enda­
tion  of the Faculty of the G raduate  School.
T h e  degree of M aster of A eronautical E ngineering (M .Aero.E.) is 
g ran ted  on the recom m endation  of the Faculty  of the G raduate  School 
of A eronautical Engineering.
O B JE C T IV E S
An engineering career has its roots in  science and  technology, b u t  in  
its b read th  it touches m any areas of hum an  activity. T h e  purpose of 
C ornell engineering and  of C ornell life is to create a balanced  ex­
perience th a t w ill serve the engineer in  the fu ll range of his fu tu re  
progress. In  his studies the C ornell engineer bu ilds a broad  foundation  
of fundam entals in  the basic sciences, in  basic engineering applications, 
and  in  m odern technology, m uch of w hich is given substance in ex ten ­
sive laboratory  practice. H e follows a m ajor b ranch  of engineering, 
avoiding the lim itations im posed on fu tu re  developm ent by narrow  
specialization— in fact, he studies fundam entals in  the ad jacen t areas
of engineering in  an tic ipation  of a wide scope of fu tu re  activities. T h is 
broad  basic approach  has enabled  a considerable num ber of C ornell 
engineers to  develop opportun ities outside th e ir o rig inal fields of study 
and  experience and  to gain d istinction  in  com plex enterprises req u irin g  
the coord ination  of m any and  varied activities.
T h e  fu rth er developm ent of this k ind  of background is supported  by 
the inclusion of a solid core of liberal, general, and m anagerial studies 
th roughou t the period  of his technical studies. By includ ing  the equiv­
alen t of a fu ll year’s work in these studies in  the five years of engineer­
ing  tra in ing , the young engineer achieves a broadened  philosophy and  
understand ing  as a n a tu ra l p a rt of his professional background.
Form al academ ic w ork occupies a substan tia l p a rt of each stu d en t’s 
tim e; nevertheless, it is only a part. Beyond this are the opportun ities of 
university life th a t form  a d istinctive influence in  personal developm ent 
and th a t should  be a prim ary objective in  the p lan  of each student for 
a collegiate experience of m axim um  effectiveness. W e are particu larly  
happy th a t the C ornell engineer can study and  live in  an  atm osphere 
th a t is no t only of strong engineering  aspect b u t th a t is charged as well 
w ith  the vitality  of a university com m unity  dedicated to  scholarship in  
the whole range of hum an  endeavor. H e carries w ith him , therefore, no t 
only the com ponents of his own learning, b u t also the in te llectual 
s tim ulation  of his association w ith  the university com m unity an d  the 
sp iritua l influence of the U niversity’s n a tu ra l setting. M uch of the C or­
nell trad itio n  has been shaped of these factors; m uch of the purpose of 
C ornell engineering gains substance th rough  th e ir effect.
It is our aim  to m ake available to the students who have shown the 
ap titude, character, and  h igh de term ination  for engineering study at 
C ornell all of the elem ents of knowledge, experience, and  insp ira tion  
th a t will m ake for no tab le  achievem ent in a long professional career.
T H E  C O R N E L L  FIVE-YEAR PR O G R A M
C ornell requires five years for the com pletion of u nderg raduate  study 
in the branches of engineering for w hich it  offers degrees. T h is  de­
partu re  from  the trad itio n a l four-year curricu la  results from  the con­
viction th a t in  no shorter tim e can a sound and  adequate  technological 
tra in in g  an d  the necessary acquain tance w ith  the liberal arts be 
achieved.
Engineering problem s grow m ore difficult and  complex, an d  engi­
neering technology continues to expand. A t the close of W orld  W ar I, 
we were still using M odel T  Fords; airp lanes were still called “crates” ; 
there was no  transcon tinen ta l a ir service for passengers, m ail, o r 
express; rad io  was in  its infancy, an d  there  was n o  television; there 
were no high-speed diesel locomotives; and  m any of the  developm ents 
tha t came abou t d u rin g  W orld  W ar I I  were no t even dream ed about,
such as radar, U H F  and  V H F com m unication, gu ided  planes and  
missiles.
I t  is tru e  th a t a considerable am o u n t of engineering  w ork can be 
done successfully today w ith  the tra in in g  th a t was provided twenty- 
five years ago. O n  the o ther hand , if  the engineers of the nex t quarter- 
century  are to be able to cope w ith  the m ain tenance an d  advancem ent 
of the expand ing  technological system th a t characterizes the w orld 
today, they m ust surely be b etter tra ined  in  m athem atics and  the basic 
sciences. E qually  im p o rtan t for the engineer of today and  tom orrow  is 
the need for greater acquain tance w ith  the social sciences and  the 
hum anities w hich w ill help  prepare  h im  for his ro le as citizen an d  for 
leadership  in  a com plex society.
T hese requirem ents of engineering education  canno t be m et by 
fu rth e r com pressing the already crow ded curricu la  of yesterday. As 
law and  m edicine achieved professional m atu rity , they of necessity 
expanded, and  con tinued  to  expand, the ir tra in in g  program s. E ngi­
neering  m ust do likewise.
Some engineering colleges have tried  to m eet this challenge by r- 
rang ing  com bination  courses in  cooperation w ith  libera l arts colleges 
which provide for three years in  a libera l arts college followed by two 
years of technological tra in in g  in  an  engineering college. T h is  ex­
ped ien t h ighlights the fundam enta l d istinction  betw een the in d e­
penden t liberal arts college and  the in d ependen t technical school, on 
the one hand , and, on  the o ther, a university  com m unity in  w hich one 
finds several diverse fields of u n d erg radua te  study. E ng ineering  ed u ­
cation today dem ands a b ring ing  together in to  one in teg ra ted  program  
of instruction  b o th  technical an d  nontechn ica l subjects.
A t C ornell, the b lend ing  of libera l arts an d  engineering  is accom­
plished a t all levels of instruction  in  such a m an n er as to  take fu ll 
advantage of the  p ro p er sequences of courses, an d  this is possible 
because C ornell is able to provide, on one cam pus, educational o p ­
po rtun ities  in  b o th  fields. T h e  C ornell engineering  studen t acquires 
an early acquain tance w ith  engineering. H e also is able to o b ta in  p a rt 
of his p rep ara tio n  in  liberal arts in  the la te r years of his program  w hen 
added m atu rity  and  a b roader base of know ledge m ake certain  subjects 
m ore m eaningfu l to him .
T h e  “ three an d  tw o” com bination  curricu la  offered by some in sti­
tu tions are an  app rox im ation  of this in teg ra ted  program  of arts and  
engineering, lim ited  p rim arily  by geographical separation  and  the 
difficulties in h eren t therein .
T h e  C ornell engineering curricu la  are com posed of four p rincipal 
categories of subjects:
(1) Basic Science (m athem atics, physics, chemistry).
(2) A pplied  engineering science (mechanics, properties of m aterials, 
therm odynam ics, electrical theory, etc.)
(3) A pplied  technology (structural design, hydraulics, in d ustria l en­
gineering, electronics, power, chem ical operations, and  sim ilar 
subjects re la ted  to m odern  engineering practice).
(4) G eneral, m anagerial, an d  liberal studies (English, history, m an­
agem ent, psychology, pub lic  speaking, economics, law, and  such 
add itional subjects in  the several divisions of the U niversity as 
the s tuden t may elect).
T h e  d is trib u tio n  of courses from  these categories varies w ith  each 
curriculum , b u t in  general the basic science an d  app lied  engineering 
science are presented in  the first ha lf an d  app lied  technology in  the 
la tte r half. T h e  nonscientific, nontechnological subjects are to be found  
th roughou t the five years.
T h e  courses in  liberal arts o r o ther nontechnical fields w hich each 
studen t is e ither requ ired  or may elect to study com prise abou t one- 
fifth of each curriculum . In  some curricu la  the m ajority  of such courses 
is prescribed; in  others the m ajority  is elective. In  all of them  a studen t 
w .11 spend the equ ivalen t of abou t one year of his five on subjects ou t­
side the fields of engineering, m athem atics, and  science.
ADMISSION 
PR O C E D U R E  A N D  R E Q U IR E M E N T S
All correspondence concerning adm ission to the College of E ngi­
neering  should  be addressed to the D irector of Admissions, C ornell 
University, Ithaca, New York, w ho will forw ard the necessary ap p li­
cation blanks on request.
D etailed in fo rm ation  concerning the requirem ents for adm ission and  
m ethods of procedure are o u tlined  in  the U niversity’s General In for ­
mation A nnou ncem en t ,  w hich every candidate for adm ission should  
read carefully and  w hich can be ob ta ined  by application  to  C ornell 
U niversity A nnouncem ents, E dm und  Ezra Day H all, Ithaca.
E ntrance subjects m ust include English (four units), elem entary and  
in term ediate  algebra (two units), p lane geom etry (one unit), and  trigo­
nom etry (one-half un it). A foreign language (two units) or history (two 
units); advanced algebra (one-half un it) or solid geom etry (one-half 
un it); and  chem istry (one un it) or  physics (one un it) m ust also be of­
fered. I t  is strongly recom m ended th a t a t least three of the elective un its 
offered to m ake u p  the balance of sixteen be in  language o r history. 
A pplicants are also advised to offer advanced algebra ra th e r  th an  solid 
geometry, w hen a choice is possible. C andidates for adm ission to the 
School of Chem ical and  M etallurgical E ngineering are requ ired  to have 
chem istry (one unit).
Each candidate for adm ission is req u ired  to take the Scholastic A p ti­
tude T est of the College E ntrance E xam ination  B oard and  to request 
the B oard to rep o rt the results to the D irector of Admissions, C ornell
University. C andidates are urged to take the test in  January  of the ir 
senior year.
T h e  n um ber of applicants adm itted  to the several schools of the 
College of E ngineering  is lim ited  by the facilities available for adequate  
instruction . T h e  com m ittees on admissions in  each of the Schools w ill 
exercise discretionary pow er in  selecting those to  be adm itted . P refer­
ence w ill be given to  those candidates whose academ ic p rep ara tio n  
and  personal character indicate fitness to pursue w ith  success the course 
of study to  be undertaken , who show evidence of professional prom ise, 
an d  who com plete the filing of the ir entrance credentials in  am ple tim e 
for the com m ittee to  give thorough  consideration  to  th e ir  qualifications.
C H O IC E  O F C U R R IC U L U M
Every app lican t for adm ission is asked to designate the b ranch  of 
engineering he wishes to study, nam ely, civil engineering, m echanical 
engineering, electrical engineering, chem ical engineering, m eta llu rg i­
cal engineering, o r engineering physics. Each b ranch  has its own cur­
ricu lum  w hich carries its own professional degree.
T h e  first year of study is essentially the same for all branches and  
includes m athem atics, physics, chemistry, English, an d  app rop ria te  
courses in  descriptive geom etry or drafting . T h is  sim ilarity  of the  cu r­
ricu la  in  the freshm an year makes it  possible for students to  transfer 
from  one division to ano ther of the College w ithou t great h indrance  
w hen for one reason or ano ther a change of objective is desirable. T hus, 
no app lican t in  his first year need feel th a t by com m itting  him self to a 
p articu la r b ranch  of engineering education  he has m ade an  irrevocable 
decision.
A fter the second year, as the several curricu la  begin to diversify, trans­
fer w ith in  the College of E ngineering  is som ew hat m ore difficult and  in  
a few instances may necessitate an  ad d itiona l term  or m ore of study.
A pplications for transfer should be m ade to the D irector of the p ro ­
spective school d u rin g  the term  preceding the one in  w hich the s tuden t 
wishes to  change his course, and  students should  realize th a t the earlier 
such transfers are m ade the fewer w ill be the resu lting  com plications of 
curricu lar adjustm ent.
SPECIAL PROGRAMS OF STUDY 
T H E  IN D U S T R IA L  C O O P E R A T IV E  P R O G R A M
D uring  the fou rth  term  of the  regu lar curricu lum  students in  elec­
trical and  m echanical engineering who are in  good stand ing  may apply 
for adm ission to the Ind u stria l C ooperative Program .
T h e  Cooperative Program  provides three work periods of term  length  
(about 16 weeks each) in  one of the follow ing industries opera ting  the 
p lan  w ith  the U niversity: A m erican Gas and  E lectric Service C orpora­
tion, A ir R eduction  Com pany, C ornell A eronautical L aboratory, G en­
eral Electric Com pany, In te rn a tio n a l Business M achines C orporation , 
Philco C orporation , and  Procter an d  Gam ble.
By utilizing the three sum m er periods after the fou rth  term  (norm al­
ly vacation periods), C ooperative students are enabled  to com plete all 
the academ ic work regularly  requ ired  for the B achelor’s degree and  can 
g raduate  w ith the ir regular classes. T h e  schedule is as follows after 
T e rm  4:
Period T e r m  T e r m  T e r m
Sum m er 5 Industry  8
Fall Industry  7 9
Spring 6 Industry  10
I t is to be no ted  th a t the C ooperative s tuden t rem ains w ith  his regu ­
lar classmates d u rin g  all term s on cam pus except the fifth and  eighth, 
w hich he takes in  the sum m er. T h e  C ooperative Program  therefore is 
no t an accelerated program  and  involves a m in im um  of dep artu re  from  
the regular program .
A lthough  the s tuden t is on the industry  payroll d u rin g  the work 
periods, the function  of the p lan  is educational ra th e r th an  to  provide 
part-tim e em ploym ent. T h e  w ork in  industry  is coord inated  w ith  the 
stu d en t’s studies so far as practicable and  provides an  invaluable  o p p o r­
tu n ity  for h im  to d irect his study interests on  cam pus tow ard the rea li­
ties of his fu tu re  environm ent. Supervision is provided for each student, 
bo th  from  cam pus and  industry, to ensure his o b ta in in g  optim um  
benefit from  the Program . M any students have found  this a p ro found  
influence on the ir objectives and  on th e ir progress b o th  before and 
after g raduation .
A pplications for the C ooperative Program  are accepted in  the fourth  
term  only. A pplicants are subject to approval b o th  by the College and 
by one of the cooperating industries. A dm ission to  the p lan  involves 
no obligation on the p a rt of e ither the s tuden t or the  industry  w ith 
regard to fu tu re  em ploym ent.
C O M B IN ED  PR O G R A M S IN  LAW , BUSINESS A N D  PU B L IC  
A D M IN IS T R A T IO N , AND C IT Y  A N D  R E G IO N A L  P L A N N IN G
D uring  the fou rth  year of the  regu lar cu rricu lum  students in  good 
standing  in  some divisions of the  College of E ngineering may apply for 
adm ission to special program s w hich w ill perm it the com pletion of re ­
quirem ents for b o th  the ap p ro p ria te  B achelor’s degree in  engineering 
and one of the advanced o r  g raduate  degrees in  law, business and  public  
adm inistra tion , or city and  regional p lann ing , in  one year less th an  the 
norm al period.
O rd inarily  such a com bined program , leading to  two degrees, w ould
constitu te an  eight-year course of study in  the case of law  an d  seven 
years in  the case of business an d  p ub lic  ad m in istra tion  o r city and  
regional p lann ing . By choosing as electives courses acceptable to  the 
o ther schools o r colleges an d  by being perm itted  to  count certa in  o ther 
courses as m eeting requirem ents in  b o th  areas, students w ill be able to 
acquire the two degrees in  the shortened  period.
A rrangem ents for one or m ore such com bined program s of study 
are possible for selected students in  chemical, civil, electrical, and  
m etallurgical engineering. A pplications w ill be accepted a t any tim e 
p rio r to  the fifth year, bu t, for m axim um  flexibility and  ease of p ro ­
gram  p lann ing , the choice should  be m ade as early as possible. A p p li­
cations m ust be approved by bo th  p a rtic ip a tin g  schools o r colleges in  
any instance.
U N D E R G R A D U A T E  STU D IE S IN  A E R O N A U T IC A L  
E N G IN E E R IN G
A pplicants in terested  in  the field of aeronau tical engineering should 
apply  for adm ission to  the School of M echanical E ngineering, the 
School of E lectrical Engineering, o r the D epartm en t of Engineering 
Physics. In  the  regu lar five-year program s of these Schools they w ill ob­
ta in  the fundam enta l scientific and  hum anistic  courses th a t an  aero­
nau tical engineer m ust have; in  add ition , they may elect aeronau tical 
engineering courses in  the G raduate  School of A eronautical E ngineer­
ing  d u rin g  the ir fo u rth  and  fifth years (provided th a t th e ir scholastic 
record a t th a t tim e is adequate). T hey  can also carry ou t Senior Projects 
in  the aeronau tical field, un d er the d irection  of staff m em bers of the 
School of A eronautical E ngineering. By p lan n in g  th e ir  program s in  this 
way, these students o b ta in  an  unusually  sound an d  w ell-rounded aero­
nau tica l engineering education, com bining the b road  engineering  tra in ­
ing of C ornell’s five-year u nderg raduate  curricu la  w ith  specialized 
aeronautical studies of the type usually reserved for g raduate  students.
A pplicants should  m en tion  the ir in terest in  aeronau tical engineering 
w hen they apply  for adm ission. T h e  D irector of the G raduate  School of 
A eronautical E ngineering  w ill assist them  in  p lan n in g  th e ir fo u rth  and  
fifth-year program s so as to take greatest advantage of the offerings of 
th a t School.
N U C L E A R  P O W E R
A n elective program  p lanned  to  p repare  m en for w ork in  the  nuclear 
pow er field is available for qualified students in  the  divisions of C hem ­
ical, Civil, Electrical, M echanical, an d  M etallurg ical E ngineering, and  
in  E ngineering Physics. Based on the prem ise th a t engineers w ill be 
the m ost productive in  the nuclear pow er field if they are able to apply 
the ir particu la r field of engineering in  com bination  w ith  a sound 
knowledge of nuclear physics and  re la ted  technical subjects, the  p ro ­
gram  provides for a series of elective courses in  the fo u rth  and  fifth 
years, inc lud ing  atom ic and  nuclear physics, laboratory  work in  n u ­
clear m easurem ents, principles and  design of nuclear reactors, advanced 
hea t transfer and  diffusion, reactor m aterials, rad ia tio n  dam age, fuel 
processing, waste disposal, etc. T h e  s tuden t in terested  in  the nuclear 
pow er field should  consult w ith  his adviser for assistance in  p lan n in g  
a program  of courses to take advantage of the  excellent opportun ities 
available.
E N G IN E E R IN G  L IB R A R Y
T h is  lib rary  m ain tains w orking collections in  the  fields w hich it 
serves. Each year the m ost im p o rtan t new books are added to its stacks, 
as well as cu rren t issues of engineering jou rnals  and  transactions and  
proceedings of m any learned  societies.
T h e  lib rary  of the Schools of Civil, M echanical, and  E lectrical E ng i­
neering  in  Sibley Dome includes, in  add itio n  to the regu lar collection, 
the follow ing collections and  facilities: T h e  K uiching M em orial L i­
b rary  and  the support of the Irv ing  P orter C hurch  F u n d  in  Civil E ngi­
neering; the D iederichs M em orial L ibrary  in  M echanical and  Electrical 
E ngineering and  the Jam es F. L incoln  A rc W eld ing  F o undation  L i­
b rary  in  M echanical E ngineering; and  the A lexander Gray M em orial 
L ibrary  in  E lectrical Engineering.
T h e  School of Chem ical and  M etallurgical E ngineering in  O lin  H all 
has an  unusually  com plete lib rary  in  chemistry, chem ical engineering, 
and m etallu rg ical engineering.
A com plete lib rary  of collections in  physics and  app lied  physics w ith 
large read ing  room s is m a in ta ined  in  R ockefeller H all as the Physics 
B ranch of the U niversity L ibrary.
G R A D U A T E  STU D IES
A graduate  of this College or of o ther colleges of engineering may 
en ter the G raduate  School of C ornell U niversity  and  pursue advanced 
work in  engineering. Such a studen t may en ter e ither as a candidate 
for a degree (M.S. or Ph.D.) o r w ithou t candidacy for a degree, accord­
ing to the character of his previous tra in ing . A prospective g raduate  
s tuden t should  consult the A n n o u n c e m e n t  of the  Graduate School  and 
apply  to the D ean of the G raduate  School. In fo rm ation  concerning 
g raduate  scholarships and  fellowships, includ ing  the Jo h n  M cM ullen 
G raduate  Scholarships, can be ob ta ined  e ither from  the D ean of the 
G raduate  School or from  the D ean of the College of Engineering.
Prospective candidates for the degree of M .Aero.E. should  apply 
d irectly to  the D irector of the G raduate  School of A eronautical 
E ngineering.
C O LLEG E AND U N IV E R SIT Y  R E Q U IR E M E N T S
C o l l e g e  R e q u i r e m e n t s
F O R  G R A D U A T I O N . . .B accalaureate degrees are conferred on cand i­
dates w ho have fulfilled the follow ing requirem ents:
1. T h e  candidate  m ust have been in  residence and  registered in  the 
College of E ngineering  for the last two term s and  m ust have satisfied 
the U niversity requirem ents in  m ilitary  tra in in g  and  physical education  
and  in  the paym ent of tu itio n  and  fees.
2. H e m ust have com pleted to the satisfaction of the  Faculty  of the 
College of E ngineering all the subjects and  the elective hours prescribed 
in  the course of study as ou tlined  by th a t Faculty.
3. A s tuden t who transfers to the College of E ngineering, after hav­
ing spent one or m ore term s in  ano ther college of C ornell U niversity  or 
elsewhere, m ust conform  to the requirem ents of the class w ith which 
he graduates.
4. Each s tuden t in  the first term  of the freshm an year in  the College 
of E ngineering m ust a tten d  regularly  the lectures in  o rien ta tion  for 
students in  engineering.
R E Q U I R E M E N T S  C H A N G E A B L E  . . . T h e  College of E ngineering 
reserves the rig h t to m odify its curricu la  and  specific courses of in struc­
tion, to a lter the requirem ents for adm ission o r for g raduation , an d  to 
change the degrees to be aw arded; such changes are applicable to 
e ither prospective or m atricu la ted  students a t any tim e the College may 
determ ine.
U n i v e r s i t y  R e q u i r e m e n t s
M I L I T A R Y  SC IE N C E  . . . All physically qualified  u nderg raduate  m en 
who are A m erican citizens m ust take m ilita ry  science d u rin g  th e ir first 
four terms. E n ro llm en t in  and  satisfactory com pletion  of the basic 
course of m ilitary  science an d  tactics or a ir science, or the first two years 
of naval science, satisfies this requ irem ent. S tudents transferring  to 
C ornell from  o ther institu tions are exem pt from  p a rt or all of the re ­
quirem ent, according to  the n u m b er of term s of residence in  college 
before transfer; and  active service in  the arm ed forces also satisfies the 
m ilitary  tra in in g  obligation. E n te ring  students who have h ad  R O T C  
tra in in g  in  secondary or m ilitary  schools are requested  to  b rin g  DD 
Form  68 (S tuden t’s R ecord— R O T C ) for presen ta tion  to  the M ilitary  
D epartm en t a t the tim e of reg istra tion  (see also page 111 of this A n ­
nouncem ent).
P H Y S I C A L  E D U C A T I O N  . . .  A ll u nderg raduate  students m ust pursue 
four term s of work, three hours a week, in  physical education . O rd in a r­
ily, this requ irem en t m ust be com pleted in  the first two years of 
residence; postponem ents are to be allow ed only by consent of the 
U niversity Faculty Com m ittee on R equ irem ents for G raduation .
E xem ption from  this requ irem en t may be m ade by the com m ittee 
designated above, w hen it  is recom m ended by the m edical office or 
w hen unusual conditions of age, residence, or outside responsibilities 
requ ire  it.
For students en tering  w ith advanced standing, the num ber of terms 
of physical education  requ ired  is to  be reduced by the n um ber of terms 
w hich the studen t has satisfactorily com pleted (w hether or no t physical 
education  was included in  his program ) in  a college of recognized 
standing.
P a y m e n t s  t o  t h e  U n i v e r s i t y
T U I T I O N  A N D  O T H E R  FEES . . . For in fo rm ation  concerning 
tu itio n  and  o ther fees payable to the University, see the General  
Information  Announc ement .
S T U D E N T  P E R SO N N E L  SERVICES 
S t u d e n t  P e r s o n n e l  O f f i c e
T h e  adm ission of new students, the adm in istra tion  of scholarships 
in  the College of Engineering, and  the p lacem ent of graduates are 
activities of the College w hich are coordinated  in  the S tudent Per­
sonnel Office. T h e  Personnel Office, in  add ition  to o ther facilities, is 
also available a t all times to students who wish to discuss any question 
re la ting  to  th e ir life in  the College.
S t u d e n t  C o u n s e l i n g
In  general, the counseling of students rests w ith  the Class Advisers 
to  whom  the students are assigned prim arily  for assistance in  p lan n in g  
and  scheduling th e ir academ ic work. In  each School of the College, 
students are referred  to the chairm an of the scholarship com m ittee 
when in  financial need and  to  a placem ent adviser for assistance in  
vocational choice and  postgraduate em ploym ent. Also, the students 
are free to consult w ith  the Dean, D irectors, departm en t heads, and  
instructors no t only on m atters p e rtin en t to th e ir education  an d  fu tu re  
plans, b u t also on personal m atters. In  add ition , the U niversity’s D ean 
of M en and  D ean of W om en an d  the ir staffs may be consulted by 
students regard ing  the ir nonacadem ic problem s. B oth Deans have 
offices in  E dm und  Ezra Day H all, R oom  133.
H e a l t h  S e r v i c e s  a n d  M e d i c a l  C a r e
T hese services are centered in  the U niversity C lin ic  or ou t-patien t 
departm ent and  in  the C ornell Infirm ary or hospital. S tudents are en ­
titled  to u n lim ited  visits at the  Clinic; laboratory  and  X-ray exam ina­
tions ind icated  for diagnosis and  treatm ent; hospitalization in  the 
Infirm ary w ith m edical care for a m axim um  of 14 days each term ; and
emergency surgical care. T h e  cost for these services is included  in  the 
College an d  U niversity general fee. For fu rth e r details, includ ing  
charges for special services, see the General In formation  A nnounceme nt .
A s s i s t a n c e  t o  F o r e i g n  S t u d e n t s
T h e  U niversity m ain tains on its staff a C ounselor to  Foreign Stu­
dents, whose du ty  is to look after the w elfare of all students from  o ther 
countries. Fie may be consulted on personal problem s, social questions, 
or any o th e r m atte r in  w hich he may be help fu l. H is office is in  E d m u n d  
Ezra Day H all, R oom  144. I t  is suggested th a t all foreign students w rite  
h im  before com ing to  Ithaca  or call on h im  im m ediately up o n  arrival.
F r e s h m a n  O r i e n t a t i o n
A series of o rien ta tion  lectures is given to  students in  the fall term  
of the  freshm an year in  the College of Engineering. T h e  p rim ary  p u r­
pose of these lectures is to  acqua in t the s tuden t w ith  the scope of each 
of the m ajo r fields of engineering an d  w ith  the o p p o rtun ities an d  the 
responsibilities of m en in  the engineering  professions.
SC H O LA R SH IPS, PRIZES, A N D  FIN A N C IA L  AID 
F r e s h m a n  S c h o l a r s h i p s
G eneral awards, open to en te ring  students in  any  underg raduate  
division of the U niversity, are described in  the  A nnouncem ent en titled  
Financial A ids  and Scholarships.  T h ey  include the C ornell N atio n a l 
Scholarships, the LeFevre Scholarships, an d  the U niversity  T u itio n  Aid 
Scholarships. T h e  scholarships described below  are available only  to 
students en tering  the College of Engineering.
A pplication  b lanks for all freshm an scholarships m ay be ob ta ined  
directly from  the Scholarship Secretary, Office of Admissions, E dm und  
Ezra Day H all.
A L F R E D  P. S L O A N  N A T I O N A L  S C H O L A R S H I P S  . . . (Established 
by the A lfred P. Sloan Foundation .) O pen  to m en en tering  any division 
of the  College of E ngineering. A n nual aw ard varies from  a prize schol­
arship  of $200 to as m uch as $2,000, depend ing  up o n  financial need. 
T en u re , n o t lim ited . Six scholarships aw arded annually . A pplicants 
w ill be selected on the basis of h igh character, sound personality, lead­
ership po ten tia l, and  scientific prom ise.
L O C K H E E D  N A T I O N A L  E N G I N E E R I N G  S C H O L A R S H I P .  . .(Es­
tablished by the Lockheed L eadership Fund.) O pen  to en te ring  stu ­
dents in  the College of Engineering. A nnual aw ard, tu itio n  an d  fees 
and  $500. T en u re , renew able for three ad d itiona l years. O ne aw ard 
each year to a studen t w ho is in  a field of engineering applicable to  the 
aircraft industry  an d  whose to ta l personal qualities can be expected
upon  g radua tion  to offer a significant co n tribu tion  to the a ircraft 
industry.
W I L L I S  H .  C A R R I E R  S C H O L A R S H I P  . . . (Established by the C ar­
rie r F oundation , Inc.) O pen  to en tering  students in  the Sibley School of 
M echanical Engineering. A nn u al aw ard $750. T en u re , n o t lim ited. 
Selection is based on scholastic prom ise an d  financial need.
M A R T I N  J. I N S U L L  S C H O L A R S H I P  . . . (G ift of Mrs. V irginia In- 
sull, his wife.) O pen  to m en, only, en tering  the College of Engineering. 
A nnual aw ard, $1,200. T en u re , no t lim ited . F u rth e r provisions as for 
the M cM ullen R egional Scholarships (see below), except th a t serious 
financial need is an  essential criterion . (N ot available in  1956.)
JESSEL S T U A R T  W H Y T E  S C H O L A R S H I P  . . . (G ift of Mrs. A nna 
Jessel W hyte in  m em ory of h e r son.) O pen  to  an en tering  s tuden t in  
the Sibley School of M echanical E ngineering. A nnual award, $820. 
T enure , no t lim ited . Preference w ill be given to  residents of Illinois, 
Iowa, M ichigan, M innesota, and  W isconsin. F u rth e r provisions as for 
M cM ullen R egional Scholarships (see below). (N ot available in  1956.)
J O H N  M c M U L L E N  R E G I O N A L  S C H O L A R S H I P S  . . . (G ift un d er 
the w ill o f Jo h n  M cM ullen.) O pen  to  m en, only, en tering  any division 
of the College of Engineering. A nnual aw ard, up  to $1,000. T en u re , 
no t lim ited. Forty or m ore scholarships aw arded annually . A pplicants 
w ill be selected on the basis of h igh scholastic achievem ent an d  o ther 
indications of qualities likely to  produce leadership  in  engineering. 
A lthough financial need is n o t a factor in  selecting the w inners, fu ll 
consideration w ill be given to need in  fixing stipends.
J O H N  M c M U L L E N  I N D U S T R I A L  S C H O L A R S H I P S  . . . (G ift 
u n d er the w ill of Jo h n  M cM ullen.) O pen  to  m ale secondary school 
graduates w ith  a t least one year’s appren tice  tra in in g  in  industry , who 
are sponsored by th e ir  employers. T erm s otherw ise as for Jo h n  
M cM ullen R egional Scholarships.
E D W A R D  P. B U R R E L L  S C H O L A R S H I P S  . . . (G ift un d er the w ill of 
K atherine W . B urrell, in  m em ory of h er husband.) O pen  to m en and  
wom en en tering  any division of the College of Engineering. Award, 
$400 for freshm an year only. N eed is an  im p o rtan t factor in  selecting 
the w inners.
S c h o l a r s h i p s  a n d  G r a n t s -i n - A i d  f o r  U p p e r c l a s s m e n
Students in  th e ir  sophom ore year and  beyond may apply  for scholar­
ship a id  th rough  the Com m ittee on Scholarships of the School in  w hich 
they are enro lled  (i.e., Civil Engineering, M echanical E ngineering, etc.). 
A pplications are available in  the office of the D irector of each School.
Awards are of two general types: (1) those for w hich the p rincipal 
qualification is financial need, and  (2) those for w hich ou tstand ing  scho­
lastic achievem ent is the chief criterion . In  the first category are scholar­
ships w hich are essentially grants-in-aid and  w hich have variab le stip ­
ends u p  to  fu ll tu itio n  in  any year. E lig ib ility  extends to any stu d en t no t 
on scholastic p robation .
T h e  second category of awards, based on h igh scholastic and  o th e r 
a tta inm ents, consists of (1) a lim ited  n u m b er of scholarships sponsored 
by industria l com panies, m ostly for students in  the ir last tw o years of 
study, and  (2) such vacancies as may occur in  scholarships of this type 
usually aw arded to en tering  students and  subject to renew al. For some 
of these scholarships the stipends may be $1,000 a year; for others the 
am ounts may vary from  token aw ards of $100 to  $1,500 o r m ore 
annually .
L o a n s
T h e  U niversity m ain tains substan tia l loan  funds from  w hich students 
may borrow  after they have been in  residence for two term s an d  p ro ­
vided they are in  good standing. Loans bear no in terest w hile the s tu ­
d en t is in  the U niversity, and  usually  no t m ore th an  4 p er cent 
annually  after he leaves u n til repaym ent is m ade. A pplications for loans 
should be m ade th rough  the Office of the D ean of M en an d  D ean of 
W om en.
P a r t - T i m e  C a m p u s  E m p l o y m e n t
Students w ishing to earn  a p a rt of th e ir liv ing expenses by w orking 
on or n ear the cam pus d u rin g  the school year shou ld  apply  in  advance 
of reg istration  to the office of the D ean of M en an d  D ean of W om en in  
Day H all. Freshm en are advised to m eet th e ir first year expenses by 
o ther means if possible, u n til by experience they have learned how 
m uch tim e they w ill have available to devote to such em ploym ent.
P r i z e s
C ornell U niversity has a considerable num ber of funds given for the 
endow m ent of prizes to be aw arded annually . Some of these prizes are 
open to  com petition  by students of the U niversity  generally. A list of 
them , un d er the title  Prize Competi t ions,  w ill be m ailed  on request 
addressed to  C ornell U niversity  A nnouncem ents, E dm u n d  Ezra Day 
H all. Prizes open to com petition  particu larly  by students of the 
College of E ngineering are:
T H E  F U E R T E S  M E D A L S ,  established by the la te  Professor E. A. 
Fuertes. T h e  endow m ent provides for two gold m edals. O ne is aw arded 
annually  by the Faculty  to th a t s tuden t of the School of C ivil E ngi­
neering  who is found  a t the end  of the first term  of his senior year to 
have m ain ta ined  the highest degree of scholarship in  the subjects o f this 
course, p rovided he has been in  a ttendance a t the U niversity  for a t
least two years. T h e  o ther is aw arded annually  by the Faculty  to  a 
graduate  of the School of Civil E ngineering or the rec ip ien t of a g rad u ­
ate degree w ith  m ajor in  civil engineering  who has w ritten  a m erito ri­
ous paper upon  some engineering subject tend ing  to  advance the 
scientific or practical interests of the  profession of the civil engineer. 
I t  is desired th a t papers be presented on or before A pril 15. If  a paper 
is presented in  p rin ted  form, it w ill no t be received if it  has been 
p rin ted  earlier than  the nex t preceding A pril 15. N either m edal is 
aw arded unless it  appears to the Faculty of the School of Civil E ngi­
neering  th a t there is a candidate of sufficient m erit to en title  h im  to 
such distinction.
T H E  F U E R T E S  M E M O R I A L  P R I Z E  I N  P U B L I C  SP E A K IN G ,  
founded by the late Charles H . Baker, a g raduate  of the  School of Civil 
Engineering of the class of 1886. T h ree  prizes, one of $100, one of $40, 
and  one of $20, are offered annually  to all students of the Colleges of 
Engineering and A rchitecture who are in the fifth term  or beyond, for 
proficiency in  public  speaking.
T H E  C H A R L E S  L E E  C R A N D A L L  PRIZES,  founded in  1916 by 
alum ni of the School of Civil E ngineering; prizes of $75, $50, $35, and  
$20. T hey  are aw arded each year by a com m ittee appo in ted  by the 
D irector of the School of Civil E ngineering  for the best papers w ritten  
by seniors or jun io rs in  th a t School on suitable subjects, p rovided th a t 
b o th  the substance and  the w ritten  form  of the papers subm itted  show 
real m erit. T h e  prizes were established to encourage o rig inal research, 
to stim ulate in terest in  m atters of public  concern, and  to  inspire in  the 
students an  appreciation  of the opportun ities  w hich the profession of 
civil engineering offers them  to serve th e ir fellow m en as in te lligen t 
and public-spirited citizens. Papers m ust be subm itted  to  the D irector 
of the School of Civil E ngineering  on or before M arch 15 of each year.
S I B L E Y  PRIZES.  U nder a gift of H iram  Sibley, m ade in  1884, the sum 
of $100 is aw arded annually  in  several prizes to  fifth year students in 
m echanical engineering and  electrical engineering, equally  d istribu ted , 
who have received the highest average in  the preceding four years.
T H E  S I L E N T  H O I S T  A N D  C R A N E  C O M P A N Y  M A T E R I A L S  
H A N D L I N G  P R IZ E S  of $125 and  $75, established in  1950 by the 
W unsch Foundation , are aw arded each year for the best orig inal papers 
on the subject of m aterials hand ling . T h is  contest is open to  u n d er­
g raduate  and  g raduate  students of the College of Engineering.
T H E  J. G. W H I T E  P R I Z E  I N  S PANIS H .  T h ro u g h  the generosity of 
Jam es G ilbert W hite  (Ph.D., C ornell, ’85), three prizes, established in  
1914, each of the value of $100, are offered annually . O ne of the three, 
which is aw arded to an English-speaking studen t for proficiency in 
Spanish, is open to m em bers of the ju n io r an d  senior classes in  the Col­
lege of E ngineering  w ho are candidates for th e ir first degree. N o cand i­
date is eligible unless he has com pleted successfully two term s of work 
in  Spanish at C ornell U niversity.
T H E  I N S T I T U T E  OF A E R O N A U T I C A L  SC IE NC ES PR IZE .  T h e  
“S tudent B ranch Scholastic A w ard” of the In s titu te  of A eronautical 
Sciences is presented annually  to the M .Aero.E. candidate  w ho atta ins 
the best scholastic record for th a t academ ic year. T h e  aw ard consists 
of a certificate and  a two-year free technical m em bership  in  the 
In stitu te .
G r a d u a t e  S c h o l a r s h i p s  a n d  F e l l o w s h i p s
G raduate  students whose m ajo r subjects are in  the  various branches 
of engineering an d  who wish to be candidates for scholarship or fellow­
ship aid  should  consult the  A n n o u n c e m e n t  of  the Graduate School  and  
m ake app lication  to the  D ean of the G raduate  School or, for those who 
are candidates for the degree M .Aero.E., to the D irector of the  G raduate  
School of A eronautical Engineering.
S T U D E N T  H O N O R S  A N D  A C T IV IT IE S  
D e a n ’s  H o n o r  L i s t
Students of the College of E ngineering  whose w eighted average in  
th e ir  studies is 85 per cent or b e tte r are included  annually  in  an  H onor 
L ist com piled for the  Dean. T h e  honor students com prise ap p ro x i­
m ately the highest ten th  of all the  students enro lled  in  the College.
S t u d e n t  A c t i v i t i e s
Students of the College of E ngineering  find m any o p p ortun ities for 
engaging in  wholesome activities outside th e ir regu lar duties, an d  even 
outside the College, in  com pany w ith o ther m em bers of the U niversity 
com m unity. W ith in  the College some find congenial occupation  in  
help ing  to  carry on the studen t branches of the natio n a l engineering 
societies, in  conducting  T h e  Cornell  Engineer,  o r in  m em bership  in  
natio n a l o r local honor societies, w hich include T a u  B eta Pi, Ph i 
K appa Phi, Sigma Xi, Pi T a u  Sigma, C hi Epsilon, R od  an d  Bob, 
Pyram id, Atmos, K appa T a u  Chi, an d  E ta  K appa N u. In  the  U n i­
versity a t large there are s tuden t activities of a ll sorts— musical, d ra ­
m atic, journalistic , social, and  athletic.
E n g i n e e r i n g  S o c i e t i e s
T h e  College of E ngineering  is closely associated w ith  the local 
sections of the A m erican Society of Civil Engineers, A m erican Society 
of M echanical Engineers, A m erican In s titu te  of E lectrical Engineers, 
Society of A utom otive Engineers, an d  In stitu te  of R ad io  Engineers,
m any of the m eetings of w hich are held  on the cam pus an d  are p a r­
ticipated  in  by the m em bers of the College. T h e  College also m ain tains 
active s tuden t branches of these natio n a l societies as well as of the 
A m erican In s titu te  of Chem ical Engineers an d  the In s titu te  of A ero­
n au tica l Sciences. T h e  C ornell M etallurgical Society was form ed in  
1949 and  is an  affiliate of the A m erican In stitu te  of M in ing  and  M etal­
lurgical Engineers. S tudents in  the D epartm en t of E ngineering  Physics 
form ed in  1948 the C ornell Society of E ngineering  Physics. T h e  m eet­
ings of such societies afford opportun ities for addresses by engineers 
of em inence, for the p resen tation  of papers by students, for discussion, 
o r for contests in  p ub lic  speaking on  engineering subjects. T h e  School 
of M echanical E ngineering  gives elective credit hours for activity in  
the studen t branches of the A.S.M.E.
T H E  C O R N E L L  E N G I N E E R ,  a technical jo u rn a l pub lished  m onthly  
th roughou t the academ ic year, is m anaged and  ed ited  by un d erg rad u ­
ates in  the College of Engineering.

SCHOOL OF CIVIL ENGINEERING
T h e  p r o f e s s i o n  of civil engineering pertains to the design, con­struction, and  m aintenance of m ajor buildings, bridges, dams, a ir­ports, thruways, railways, canals, tunnels, pipelines, etc. A dvanced civil 
engineering includes such w ork as the p lan n in g  and  adm in istra tion  of 
systems of transportation , flood control, city m anagem ent, soil and  
w ater conservation, resource developm ent, and  san itation .
A bout half of the graduates from  civil engineering serve the public  
as federal, state, or city employees. T h e  o ther half are widely dis­
trib u ted  and are found  in  such em ploym ent as private consulting, 
construction  m anagem ent, and  engineering design for engineering 
organizations. F u tu re  opportun ities should be excellent because of 
expand ing  needs for civil engineers and  the relatively small num ber 
of high school students w hich have elected this field as a profession 
since W orld  W ar II.
E Q U IP M E N T
T h e  p rincipal b u ild ing  occupied by the School of Civil E nginering  
is L incoln H all, contain ing  classrooms, d ra fting  rooms, and  laboratories.
T h e  laboratories for sanitary engineering, a irpho to  analysis, and 
photogram m etric  work are located in  L incoln  H all. T h e  sanitary  lab ­
oratory  provides for physical, chemical, and  bacteriological analyses of 
w ater and  sewage and  for research in  general. T h e  a irpho to  analysis 
and  photogram m etric laboratories provide for in te rp re ta tio n  and  use of 
airphotos in  all types of surveying and  regional p lan n in g  activities.
A fully equ ipped  and  m anned  m achine shop is also provided in  
L incoln H all, w hich gives support to laboratory  instruction  and 
research.
Facilities in  T h u rs to n  H all include the testing laboratory, equ ipped  
for a w ide variety of tests of cem ent, concrete, tim ber, struc tu ra l steel, 
and  o ther construction  m aterials used by civil engineers.
T h e  soil m echanics laboratory  is located in  a separate b u ild in g  and 
has facilities for instruction , s tandard  laboratory  work, and  specialized 
research in soil mechanics.
T h e  highway laboratories are housed in  separate build ings and  are 
equipped  for m aking standard  tests and  for research in  highw ay engi­
neering. A stronom ical equ ip m en t in the Fuertes O bservatory includes 
the instrum ents requ ired  for determ in ing  time, la titude, longitude, and  
azim uth.
H ydraulic  laboratories, s ituated  a t the ou tle t of Beebe Lake, are 
u n d er the ju risd ic tion  of this School. In  ad d itio n  to s tuden t in stru c­
tion  and  research, these laboratories provide facilities for hydrau lic  
investigations carried  on in  cooperation w ith  governm ent agencies and  
private com panies.
CO U RSES O F STU D Y
T h e  courses of study offered by the School of Civil E ngineering  lead 
to  the degree of Bachelor of Civil E ngineering. T h e  courses are all 
p lan n ed  to  provide fundam enta l in struction  for the practice of the  p ro ­
fession. T o  m eet this objective, the m ajo r p o rtio n  of the cu rricu lum  is 
definitely prescribed, b o th  as to  technical con ten t and  hum anistic  
studies. Each student, however, is perm itted  to  choose elective courses 
in  various fields w hich can be p lan n ed  to in tensify his tra in in g  in  a 
specific area or to increase his general background.
C O M B I N E D  P R O G R A M S  . . . T h e  School partic ipates w ith the Law  
School, the G raduate  School of Business and  Public  A dm inistra tion , 
an d  the College of A rch itecture  (City an d  R egional P lanning) in  com ­
bined  program s d u rin g  the fifth year; in  this way the s tuden t in  civil 
engineering may com plete the requirem ents for the  ap p ro p ria te  ad ­
vanced or g raduate  degree in  a period  one year less th an  th a t norm ally 
required . T h e  program s are described on pages 28 and  29.
C U R R IC U L U M  (B.C.E.)
CONTACT HOURS
T E R M  1 M athem atics 161, Analytic Geom etry and  Cal­
culus  
Physics 115, Mechanics......... ........................................  3
Chemistry 105, General Inorganic C hem istry
English 111, In troductory  Course ......................
E ngineering 2001, Draw ing ...................................
T o ta l ................................................................................  15
T E R M  2 M athem atics 162, Analytic Geom etry and Cal­
culus  
Physics 116, W ave M otion, Sound, and  H e a t . .
Chemistry 106, G eneral Inorganic Chem istry ..
English 112, In troductory  Course ...............................  3
E ngineering 2002, Draw ing ................................
Engineering 2111, E lem entary S u rv e y in g .................  2
T o ta l ................................................................................  17
In  addition  to  these courses, all freshm en m ust satisfy the  U niversity’s req u ire ­
m ents in  m ilitary  tra in ing  and physical education.
CREDIT LEC. LAB.
HOURS REC. COMP.
3 3 0
3 3 2*4
3 2 3
3 3 0
3 0 7*4
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3 3 0
3 3 2*4
3 2 3
3 0
3 0 7 ./2
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CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  3 M athem atics 163, Analytic Geom etry and  C al­
culus   3 3 0
Physics 113, Electricity and M agnetism    2 3 2(4
Chemistry 301, O rganic Chem istry or Chemistry
402, Physical Chemistry .........................................  2 2 0
Geology 113, Engineering Geology (or Eco­
nomics 105)   3 2 5
E ngineering 2112, Advanced Surveying   3 2 2(4
E ngineering 1151, Mechanics-Statics   3 3 0
T o ta l ................................................................................  16
T ER M  4 Physics 114, Physical Electronics and  Optics . . 2  3 2(4
Chem istry 402, Physical Chemistry o r C hem ­
istry 301, O rganic C hem istry ..............................  2 2 0
Economics 105, M odern Economic Society or
Geology 113 ................................................................... 3 3 0
E ngineering 2113, R oute  and Aerial Surveying 3 1 5
E ngineering 1152, Mechanics-Dynamics   3 3 0
E ngineering 1153, Strength of M aterials   3 3 0
T o ta l ................................................................................ 16
In  addition  to these courses, all sophom ores m ust satisfy the University’s req u ire ­
m ents in m ilitary tra in ing  and physical education.
Engineering 2114, Sum m er Survey Camp   5 0 0
T E R M  5 Engineering 1134, Strength of M aterials ...............  3 3 0
Engineering 1211, M aterials (or 2901) .................... 3 2 2(4
E ngineering 2301, F lu id  Mechanics   3 3 0
E ngineering 2501, Microbiology in Engineering
(or 2725) .........................................................................  3 2 2i/ 2
E ngineering 2701, E lem entary S tructural A nal­
ysis ....................................................................................  3 2 2(4
E ngineering 2602, T ran sp o rta tio n  (or Account­
ing 3231) .......................................................................  3 3 0
T o ta l ................................................................................ 23
T E R M  6 E ngineering 2901, Construction M ethods (or
M aterials 1211)........ ......................................................  3 3 0
E ngineering 2302, H ydraulics ..................................... 3 2 2(4
E ngineering 3231, Accounting (or 2602) ...............  3 2 2(4
E ngineering 2702, Elem ents of M etals and T im ­
ber Structures ............................................................... 3 0 7(4
E ngineering 1145, A pplied M athem atics ..................  3 3 0
E ngineering 2725, Soil Mechanics (or 2501) . . .  3 2 2(4
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS REC. C O M P.
T E R M  7 E ngineering 1212, M aterials Laboratory  (or
2412) ..................................................................................  3 1 5
E ngineering 2704, Statically Indeterm inate  S truc­
tures (or Speech 101)   3 3 o
E ngineering 2502, W ater Supply and T re a t­
m en t (or 2503)   3 2 2i/£
Engineering 2715, Reinforced Concrete Design
(or 2610)   3 l 4
Engineering 2902, Engineering Law (or 2903) 3 3 0
Socio-Economic elective ................................................ 3 3 o
T o ta l ................................................................................  18
T E R M  8 E ngineering 2412, H ydraulics (or M aterials
1212)    3 3 0
E ngineering 2503, Sewerage and Sewage T re a t­
m ent (or 2502)   3 2 2i/£
E ngineering 2720, Foundations (or 2904)   3 2 2 y2
E ngineering 2610, H ighway E ngineering (or
2715) ..................................................................................  3 2 2 1/2
E ngineering 2903, Economics of E ngineering (or
2902) ..................................................................................  3 3 0
Public  Speaking 101 (or 2704)    3 3 0
T o ta l ................................................................................  18
T E R M  9 History 165, Science in  W estern Civilization 3 3 0
Engineering 2713, S tructural Design (or 2720).. 3 0 6
E ngineering 3541, H eat Power I   3 2 2
Engineering 4931, E lectrical E ngineering   3 2 2y2
Electives (Free) .................................................................  6
T o ta l ................................................................................  18
T ER M  10 E ngineering 3542, H eat Power II   2 2 0
E ngineering 4932, E lectrical E n g in e e r in g ...............  3 2 2l/4
E ngineering 2904, Public A dm inistration  (or
2713) ..................................................................................  3 3 0
H istory 166, Science in  W estern C iv iliza tio n   3 3 0
Industria l and Labor R elations 293, Survey of
In dustria l and Labor R elations ............................  3 3 0
Electives (Free) .................................................................  6
T o ta l ................................................................................  20
G rand total for ten terms: 181 credit hours including sum m er survey cam p, bu t
not including m ilitary train ing  or physical education.
COMBINED PROGRAMS 
C IV IL  E N G IN E E R IN G  A N D  BUSINESS A N D  PU B L IC  
A D M IN IS T R A T IO N  (B.C.E. and  M.B.A. or M.P.A.)
D u rin g  the fifth year the s tuden t w ill be registered in  bo th  Schools. 
A specialized program  will be w orked ou t w ith  the G raduate  School of
Business and  Public A dm in istra tion  w ith in  the fram ew ork of the Civil 
Engineering curricu lum  as am ended by the follow ing approved sub­
stitutions:
BPA, 110, A dm inistrative A ccounting, for Eng. 3231
BPA 140, Finance, for Economics 203.
BPA 120, 121, Economics and  Business Elistory, for H istory 165, 166
BPA 100, 101, A dm inistra tion , for Eng. 2904 and  IL R  293
U nder special circumstances, and  by pe titio n  to the Faculty, o ther 
substitutes may be approved.
D uring  the six th  year, an d  after receiving the B.C.E. degree, the stu­
den t w ill be registered only in  the G raduate  School of Business and  
Public A dm inistration .
C IV IL  E N G IN E E R IN G  A N D  C IT Y  A N D  R E G IO N A L  
P L A N N IN G  (B.C.E. and  M .R.P.)
A fter approval by bo th  the School of Civil E ngineering and  the Col­
lege of A rchitecture, the fifth year s tuden t may follow a special program  
w ith in  the fram ew ork of the Civil E ngineering  curricu lum  as am ended 
by the following approved substitutes:
BPA 218, M unicipal A dm inistra tion , for Eng. 2904
Arch. 700, 401, H istory of A rchitecture and  C ity P lanning , for H is­
tory 165, 166
Arch. 710, 711, Principles and  Practice of City P lanning, for Econ. 
203 and  IL R  293
Arch. 718 or 720, Field Problem s in  U rban  P lanning, for three elec­
tive courses
U nder special circumstances, and  by p e tition  to the Faculty, o ther 
substitutes may be approved.
D uring  the sixth year, and  after receiving the B.C.E. degree, the 
studen t w ill be registered in  the College of A rchitecture as a candidate 
for the M .R .P. degree.
C IV IL  E N G IN E E R IN G  A N D  LA W  (B.C.E. and  LL.B)
D uring  the fifth year, the s tuden t w ill be registered in  b o th  schools. 
H e will follow a specialized program  includ ing  at least tw enty semester 
hours in  the Law School and  w ith in  the fram ew ork of the Civil E ngi­
neering curricu lum  as am ended by the follow ing approved substi­
tutions.
T w enty  credit hours of Law School courses may be substitu ted  for 
the fifteen elective hours and  any two of the requ ired  courses, E ngi­
neering  2713, 2902, 2904, or H istory 166.
U nder special circumstances, and  by p e tition  to the Faculty, o ther 
substitu tions may be approved.
D uring  the six th  year, and  after receiving the B.C.E. degree, the 
studen t will be registered only in  the Law School.

SIBLEY SCHOOL OF 
MECHANICAL ENGINEERING
E Q U IP M E N T
T h e  s i b l e y  s c h o o l  of M echanical E ngineering, nam ed in  recognition of im p o rtan t gifts m ade by H iram  Sibley an d  his son, H iram  W . Sibley, occupies a g roup  of build ings a t the  n o rth  end  of the campus. 
In  add ition  to the Sibley bu ild ing , the new K im ball H all, housing all 
equ ipm en t re la ted  to m aterials processing, is now available a t the south 
end of the cam pus ad jacent to  the new T h u rs to n  H all for engineering 
mechanics an d  m aterials testing. T h e  school is p rovided  w ith  a central 
w orking lib rary  in  Sibley Dome, an d  m any of the departm ents also 
m a in ta in  special w orking an d  reference libraries.
N um erous laboratories and  shops are available for carrying on the 
m any activities of the School of M echanical E ngineering, as follows: the 
.m aterials testing laboratory, heat trea tm en t laboratory, and  m etallog­
raphy  laboratory, for d e term ination  of the physical properties of engi­
neering  m aterials u n d er various conditions; the m achine design labora­
tory, for in struction  and  research in  photoelasticity, balancing, v ib ra ­
tion, stress, lub rica tion , and  wear of m achines and  m achine mem bers; 
the steam  laboratory, for in struction  an d  research involving steam  
power; the internal-com bustion  engine laboratory, for w ork w ith  this 
type of pow er equ ipm ent; the M.E. hydraulics laboratory, a pum p- 
operated  laboratory  for hydrau lic  problem s; the lub rica tion  laboratory, 
for de term ination  of the physical properties of lubrican ts; the refrigera­
tion  laboratory, for the study of refrigeration ; the  fuel testing labora­
tory, for de term ination  of the com position and  calorific value of all 
types of fuel; the m icrom otion laboratory, for m otion  and  tim e study; 
the constant-tem perature room , and  the hea t transfer, heating, ven tila t­
ing, a ir cond ition ing  laboratories; a series of research laboratories; the 
m aterials processing laboratories—the w oodw orking and  p a tte rn  shop, 
the m achine shop an d  the gage laboratory; the laboratory  bo iler house; 
and  the U niversity heating  p lan t and  pow er house.
O U T L IN E  O F T H E  IN S T R U C T IO N
T h e  object of the instruction  in  this School is to lay as b road  and 
substantial a foundation  of general an d  technical know ledge and  p ro ­
vide as m uch tra in in g  in  engineering practice in  the fields of m echan­
ical engineering and  engineering adm in istra tion  as can well be im ­
parted  in  a school.
S tudents of m echanical engineering are instructed  p rim arily  in  the 
u tilization  of n a tu re ’s sources of energy and  m aterials for the benefit of 
m ankind , th rough  the developm ent and  app lica tion  of p rim e movers, 
m achinery, and  processes of m anufacture; thus, they have to do m ainly 
w ith  things dynam ic. T h e  province of the m echanical engineer includes 
the design, construction, operation , and  testing of steam  engines, steam  
turbines, steam  generating  apparatus, and  pow er p lan t auxiliaries, in ­
ternal com bustion engines, hydrau lic  m achines, pu m p in g  engines, ra il­
way equipm ent, compressed-air m achines, ice m aking  and  refrigerating  
m achinery, equ ipm ent for heating  and  v en tila ting  and  a ir co n d itio n ­
ing, m achine tools, m ill equ ipm ent, and  transm ission m achinery. T h e  
work of the m echanical engineer fu rth e r includes the p lan n in g  of pow er 
p lan ts an d  factories, the selection and  in sta lla tion  of th e ir equ ipm ent, 
the developm ent of systems of operation  and  m anufactu ring  processes, 
an d  the organization and  adm in istra tion  of p lan ts and  industries. In  
add ition , the m echanical engineer may engage in  scientific research in  
the innum erab le  branches of this field.
T h e  general p lan  of the curricu lum  is to give a thorough  tra in in g  
in  m athem atics and  the basic sciences of physics an d  chem istry leading 
to the fundam enta l engineering  sciences an d  technological courses. 
Parallel w ith  this tra in in g  are a g roup  of courses in  the  social sciences 
and  liberal fields to develop a b e tte r understan d in g  of the social, p o lit­
ical, and  econom ic w orld in  w hich the engineer m ust assume responsi­
b ility  for leadership. T h e  ou tline  of the course of study shows how  the 
tra in in g  is in tegra ted  as well as the d ep th  and scope of the subject 
m atter to give the young engineer a sound foundation  for his fu tu re  
professional grow th.
S tudents who show proficiency in  the first term  of the  in troducto ry  
course in  English may be perm itted , w ith  the consent of the D ep art­
m en t of English, to substitu te  o ther courses in  English or English lite ra ­
tu re  in  the second term .
P R O JE C T  AND ELEC TIV ES
D u rin g  the last three years, provision is m ade for the  choice of elec­
tive courses and  a senior p ro ject in  the s tu d en t’s m ajor field of study. 
H is pro ject may be an ind iv idual one or a g roup  project in  a technical, 
m anagerial, or re la ted  field for the purpose of apply ing  to  one or m ore 
basic problem s the fundam en ta l concepts he has been tau g h t in  the 
preceding years and  for the purpose of developing the ab ility  to  do 
work of an orig inal na tu re .
T h e  project may be in  any one of m any branches, such as m anage­
m ent, industria l engineering, therm al engineering, in te rna l com bus­
tion  engines, heat engineering, heating, ven tila ting  and  a ir cond ition­
ing, refrigeration  engineering, autom otive engineering, aeronautical 
engineering, m echanical design, experim ental stress analysis, design 
developm ent, advanced m echanics and  strength  of m aterials, engineer­
ing  m aterials, experim ental engineering, m aterials processing, tool engi­
neering, w elding design, s truc tu ra l engineering, physics, nuclear 
engineering, electrical engineering, and  o ther fields re la ted  to m echan­
ical engineering.
T h e  35 hours of electives in  the curricu lum  provide an  o p portun ity  
for the s tuden t to  select a wide variety  of courses offered in  the U n i­
versity, depend ing  upon  his interests and  objectives. T o  ensure a rea­
sonable b read th  of tra in in g  in  fields o th e r th an  engineering, beyond 
those courses already specified, the s tuden t m ust elect twelve credit 
hours of work from  the fields of English, governm ent, history, la n ­
guages, philosophy, psychology, economics, sociology and  anthropology, 
speech and  dram a, lite ra tu re , music, fine arts, o r the classics. T o  acquire 
some d ep th  of tra in ing , it  is strongly urged th a t a studen t take at least 
six credit hours of work in  a given field.
A m inim um  of eleven cred it hours of electives m ust be approved 
courses in  the College of Engineering. U sually these courses w ill be 
related  to the s tu d en t’s project, b u t he does have the opportu n ity  to 
pursue engineering specialties of great in terest to him .
IN D U S T R IA L  AND E N G IN E E R IN G  A D M IN IS T R A T IO N
T h e  tra in in g  of engineers for the field of p roduction  engineering or 
industria l engineering has been an in teg ral p a rt of the Sibley School 
of M echanical E ngineering  for the past fifty years. T h e  increasing 
scientific developm ents underly ing  the opera tion  of works an d  plants 
in  m any industries have p u t add itiona l em phasis on the need for a 
sound background in  such areas as m aterials, design, statistical p ro ­
cedures, m aterials processing, gaging an d  inspection, m ethods engi­
neering, cost accounting and  p roduction  engineering includ ing  product 
analysis, p la n t layout, engineering  economy, and  p roduction  control, 
all of w hich are requ ired  in  the curriculum .
T h e  em phasis is on  the engineering  aspects, w ith  due regard  for the 
im portance of the  hum an  and  personnel factors involved in  success­
fully  organizing and  m anaging  an  industria l enterprise.
T h e  studen t in terested  in  this field can select su itable electives to 
fu rth er his tra in in g  in  such areas as psychology, industria l m arketing  
and  research, advanced statistics for q u a lity  contro l and  analysis, p er­
sonnel m anagem ent, industria l organization, advanced m ethods engi­
neering, p roduction  control, and  operations research, or add itional 
work in  economics o r in  stan d ard  costs and  control.
T h e  existence of a School of In d u stria l and  L abor R elations, a Col­
lege of Arts an d  Sciences, and  o ther divisions of the U niversity  on the
same cam pus as the College of E ngineering makes possible com bina­
tions of elective courses th a t are available a t few o ther technical schools 
in the country.
P R E P A R A T IO N  F O R  A E R O N A U T IC A L  E N G IN E E R IN G
T h e  program  leading to the degree M .Aero.E., described on pages 
60-63 of this A nnouncem ent, usually requires three or four term s of 
g raduate  study. C andidates for the B.M.E. degree may be able to com ­
plete the en tire  program  in  a to ta l of six academ ic years by starting  
th e ir aeronautical courses d u rin g  th e ir fo u rth  and  fifth years. T h is  
saves from  one term  to a year of residence. T o  accom plish this a cand i­
date should  select his elective courses from  the M .Aero.E. program  
and  should  also, if possible, carry o u t a fifth year pro ject in  a re la ted  
subject. T h is  should  be p lan n ed  in  consulta tion  w ith  the Class A d­
viser and  a m em ber of the A eronautical E ngineering  Faculty. T h e  
privilege of tak ing  g raduate  courses is restricted  to undergraduates w ho 
fulfill the requirem ents stated  on pages 62-63.
IN D U S T R IA L  C O O P E R A T IV E  P R O G R A M
T h e  School partic ipates in  the E ngineering  Ind u stria l Cooperative 
Program  provid ing  periods of industria l experience in terspersed am ong 
regular term s of study. T h e  Program  is described on pages 12-f3.
E M PL O Y M E N T  A F T E R  G R A D U A T IO N
G raduates in  m echanical engineering find em ploym ent in  the design, 
construction, testing, and  opera tion  of p rim e m overs and  o ther m ach in ­
ery, and  of com plete p lants in  the ir own re la ted  fields, and  in  sales en ­
gineering and  in d ustria l research and  developm ent. T h ey  serve also as 
p lanners of new projects and  processes, an d  as aeronau tical engineers, 
air-condition ing  engineers, industria l engineers, pow er-plant engineers, 
refrigeration  engineers, research engineers, and  teachers of engineering 
— to m ention  only a few of the m any special fields open to them . W ith  
the instruction  in  libera l subjects and  those re la ted  to adm in istra tion  
and  m anagem ent coupled w ith  the technical tra in ing , they have special 
qualifications to  develop in to  leaders in  th e ir chosen fields.
SC H O LA STIC  R E Q U IR E M E N T S
A studen t in  the School of M echanical E ngineering who fails in  any 
term  to earn  a passing grade in  15 hours, w ith  a grade of 70 o r be tte r 
in  11 hours, may be placed on probation . If  he fails in  any term  to pass 
12 hours he may be d ropped  from  the School.
C U R R IC U L U M  (B.M.E.)
CONTACT HOURS 
CREDIT LEC. LAE.
HOURS REC. CO M P.
T E R M  1 M athem atics 161, Analytic Geom etry and C al­
culus   3 3 o
Physics 115, Mechanics .................................................. 3 3 214
Chemistry 105, G eneral Inorganic Chem istry 3 2 3
English 111, In troductory  Course   3 3 0
Engineering  3111, D raw ing and Descriptive Ge­
om etry   3 ] 5
E ngineering 3001, In troductory  E ngineering . . .  1 2 0
T o ta l ................................................................................ 16
T E R M  2 M athem atics 162, Analytic Geom etry and Cal­
culus   3 3 0
Physics 116, W ave M otion, Sound, and H eat . . 3  3 2\Z2
Chemistry 106, General Inorganic C hem istry 3 2 3
English 112, In troductory  Course ............................  3 3 0
Engineering 3112, M echanical D rafting  ...............  3 1 5
Engineering 3002, In troductory  Engineering . . .  2 2 0
T o ta l ................................................................................ 17
In  addition  to taking these courses, all freshm en m ust satisfy the University re ­
quirem ents in physical education and in m ilitary  train ing .
T E R M  3 M athem atics 163, Analytic Geom etry and Cal­
culus   3 3 o
Physics 117, E lectricity and  M agnetism    3 3 214
Chemistry 301, O rganic C hem istry ............................  2 2 0
E ngineering 1151, Mechanics—Statics   3 3 0
Engineering 3241, Statistics .........................................  3 2 2i/ 2
E ngineering 6110, Casting, W orking, and  W eld­
ing of M etals (or Engineering 3406)   2 1 2
T o ta l ................................................................................ 16
T E R M  4 Physics 118, Electronics and Optics   3 3 214
Chemistry 402, Physical Chem istry ........................ 2 2 0 '
E ngineering 1153, S trength of M aterials ........... 3 3 0
E ngineering 1155, A pplied M athem atics .............  3 3 0
Engineering 3262, M ethods E ngineering   3 1 5
E ngineering 3406, M aterials Processing (or E n­
gineering 6110)    2 1 2 1/2
T o ta l ................................................................................  16
In  addition  to taking these courses, all sophom ores m ust satisfy the University 
requirem ents in physical education and in m ilitary  training.
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  5 E ngineering 1221, E ngineering M ateria ls  3 3 0
E ngineering 3351, M echanism    3 2 2t/2
E ngineering 3601, T herm odynam ics   3 2 2t/j>
E ngineering 1152, Mechanics—Dynamics   3 3 0
Engineering 3246, Indu stria l A ccounting .............  2 1 2i/£
Engineering 3404, P roduction M achine Tools
(or E ngineering 3405) ................................................ 2 1 21/2
Electives ................................................................................  3 Arr. Arr.
T o ta l ................................................................................  19
T E R M  6 Engineering 1222, E ngineering M ateria ls.................  3 3 0
E ngineering 3352, Dynamics of M achinery   3 2 2y£
E ngineering 3602, Therm odynam ics   3 2 2t/2
E ngineering 3603, F lu id  Properties and  Mass Flow 3 2 2 i/ 2
E ngineering 3247, Principles of Cost C ontrol . . . .  3 2 2t/2
E ngineering 3405, Gage L aboratory (or E ngineer­
ing 3404)   1 0 2 i/ 2
Electives ................................................................................  3 Arr. Arr.
T o ta l ................................................................................  19
T E R M  7 E ngineering 3604, Flow Processes and Energy
T ransfer .............................................  3 2 2t/2
E ngineering 3605, H eat T ran sfe r   3 2 2 i/ 2
E ngineering 3353, Design of M achine M em bers 3 1 5
Engineering 1231, Engineering M aterials L abora­
tory ....................................................................................  3 1 2i/z
E ngineering 3263, P roduction  Engineering   3 1 5
Electives ................................................................................  3 Arr. Arr.
T o ta l ................................................................................  18
T E R M  8 Engineering 3354, Design of M achines   3 1 5
E ngineering 4931, Electrical E ngineering   3 2 2 i/ 2
E ngineering 3264, P roduction  E n g in e e r in g   3 1 5
E ngineering 3606, T h erm al Engineering L abora­
tory ....................................................................................  3 1 21/2
E ngineering 6112, M etallurgy of Casting, W ork­
ing, and .....................W elding .................................... 2 2 0
Electives (including E ngineering 3607 or 3608 
or 3609) ............................................................................ 6 A rr- A rr-
T o ta l .............................................................................. 20
T E R M  9 Project ..................................................................................  3 A rr. Arr.
Engineering 4932,..Electrical E ngineering ...........  3 2 2 i/ 2
Engineering 1154,..S trength of M aterials ...........  3 3 0
Electives   H  A rr‘ Arr-
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  10 Project .................................................................................. 3 A rr. Arr.
E ngineering 4933, Electrical E ngineering .............. 3 2 2y2
Public Speaking 101 ......................................................  3 3 0
Engineering 3041, N onresident Lectures   1 1 0
Electives ................................................................................ 9 Arr. Arr.
T o ta l ................................................................................ 19
T o ta l for ten t e r m s ......................................................  180

SCHOOL OF ELECTRICAL ENGINEERING
F A C IL IT IE S
Ea r l y  in  1955 the School of E lectrical E ngineering  m oved in to  P hillips H all, a new b u ild ing  especially designed to house the 
School. Phillips H all provides ideal instructional, adm inistrative, and 
research facilities. 1 he library, established th rough  a generous gift from  
the M cG raw -H ill Book Com pany in  m em ory of the first d irector of the 
School, and  know n as the A lexander G ray M em orial L ibrary , is housed 
in  Sibley Dome as a p a rt of the com bined M echanical, E lectrical, and  
Civil Engineering L ibrary.
L aboratory  facilities include the electrical m achinery laboratories, 
w ith  a great variety of bo th  direct- and  alternating-curren t m achinery; 
the electrical m easurem ents and  standard ization  laboratory, equ ipped  
for instruction  in  the checking of m eters and  secondary standards and 
in  the precise m easurem ents of electrical and  m agnetic quan tities; the 
rad io  and  com m unication  laboratory, inc lud ing  microwave and  u ltra ­
high-frequency laboratories; the industria l electronics laboratory, for 
the study of electronic pow er and  control devices; the  electronics ap ­
paratus and  project laboratory, for the construction  of electronic ap ­
paratus by students according to the ir own designs; the vacuum  tube 
laboratory, for the construction and  testing of electron tubes; the servo­
m echanism  laboratory, for the study of closed loop contro l systems; 
the illum ina tion  laboratory; and  the television and  pulse technique 
laboratory.
In  add ition  to these general laboratories, facilities available for in ­
struction  and  research include the radio-astronom y laboratory, engaged 
prim arily  in  basic research; the an ten n a  laboratory, for the investiga­
tion  of d irectional characteristics of antennas; the ionospheric labo ra­
tory; the high voltage research laboratory; the a-c netw ork calculator, 
designed to  study problem s arising in  com plex electrical networks; and  
the fluid netw ork analyzer, designed to solve problem s of pressure and  
flow in fluid d istribu tion  systems by m eans of electrical analogies.
C U R R IC U L U M
T h e  curricu lum  leading to the degree of B achelor of E lectrical E ngi­
neering is in tended  to create in  the s tuden t an  u n derstand ing  of the 
m eaning and  the application  of those laws of n a tu re  w hich are basic in  
the practice of electrical engineering and  to develop a general know l­
edge of the origins and the trends of m odern  society. T h ro u g h  the first 
eight terms, all students follow the same program  of technical studies; 
in  the last two term s in terest in  one or m ore of the subdivisions of elec­
trical engineering may be developed. Courses in  ad m in istra tion  an d  the 
hum anities are d istribu ted  th ro u g h o u t the curricu lum  in  accordance 
w ith  the s tu d en t’s increasing com prehension. In  all, there are thirty- 
three hours of courses in  the adm inistra tive field and  the hum anities 
in  the curriculum . O f these, twenty-seven hours are specified, an d  six 
are elective. T h e  studen t may substitu te  o ther courses in  this category 
for fifteen of the twenty-seven specified. In  add ition  to these th irty-three 
hours, there are twelve free electives th a t the s tuden t may take in  the 
hum anities if he so desires.
S tudents w ho show proficiency in  the first term  of the in troducto ry  
course in  English may be perm itted , w ith  the consent of the D ep art­
m en t of English, to substitu te  o ther courses in  English or English lite ra ­
tu re  for the second term  of the in troducto ry  course in  English.
T h e  curricu lum  reflects the convictions of the Faculty th a t the m od­
ern  engineer is fully equ ipped  only if his trad itio n a l ability  to  m anage 
devices and  processes is accom panied by a knowedge of m en and  an 
awareness of th e ir  needs.
IN D U S T R IA L  C O O P E R A T IV E  P R O G R A M
T h e  School partic ipates in  the E ngineering In d u stria l Cooperative 
Program , providing periods of industria l experience interspersed 
am ong regular term s of study. T h e  Program  is described on  pages 
12-13.
T H E  FR ESH M A N  YEAR
Since the cu rricu lum  of the freshm an year in  electrical engineering is 
essentially the same as the  curricu la  in  m echanical engineering and 
engineering physics, transfer of a s tuden t betw een any two of these cur­
ricu la  may occur before the th ird  term  w ithou t loss of tim e. T. he fresh­
m an curricu la  in  civil engineering and  in  chem ical and  m etallurgical 
engineering differ to  such an  ex ten t from  the curricu lum  in  electrical 
engineering th a t a transfer in to  one of these curricu la  is alm ost certain  
to requ ire  a lengthening  of the s tu d en t’s program .
CLASS ADVISERS
A n experienced m em ber of the Faculty  acts as Adviser to each new 
freshm an class th a t enters the School of E lectrical Engineering. W ith  
the sophom ore year the class is assigned to ano ther Adviser who gen­
erally continues to serve u n til  the  class graduates, counseling each 
s tuden t in  regard  to  curriculum , registration , scholarship, and  other 
m atters of the  academ ic program . In  add ition , he tries to be helpfu l 
in  the solution  of personal problem s th a t the studen t may b rin g  to  him .
Because responsibility  for approval of the reg istra tion  of each s tuden t 
is vested in  the Class Adviser, no cancellation of courses or o ther 
changes in  program  may be in itia ted  w ithou t his know ledge and  ap ­
proval. If  the s tuden t desires a program  of courses w hich the Class A d­
viser does no t approve, the s tuden t may seek approval of the program  
by petition  to the Faculty of the School of E lectrical Engineering.
SC H O LA STIC  R E Q U IR E M E N T S
T o  rem ain  in  good standing, a s tuden t m ust e ither (1) pass the 
courses for w hich he is registered two weeks after the beg inn ing  of the 
term  and  have a w eighted average grade of no t less th an  70% , or (2) if 
one course is failed or is canceled, the w eighted average of the rem ain ­
ing courses m ust no t be less th an  75% . A studen t n o t m eeting  this 
requ irem ent may be warned, placed on probation , or d ropped  from 
the School.
E L E C T IV E  COURSES
T h e  curricu lum  in electrical engineering allows each studen t to 
choose a considerable n um ber of elective courses d u rin g  the la tte r years 
of the curricu lum . Some of the elective cred it hours can be chosen 
w ithou t restriction , some m ust be nontechnical in  the sense th a t they lie 
com pletely outside the field of engineering technology, and  some m ust 
be e ither advanced courses in  the sciences on w hich electrical engi­
neering  is based or in  electrical engineering. T h e  o p p o rtu n ity  thus 
afforded for contact w ith  the broader phases of education  offered by the 
U niversity as a w hole tends to expand  the s tu d en t’s m enta l horizon 
an d  to develop him  as a w ell-rounded citizen.
T h e  program  of the fifth year includes two three-hour courses, desig­
n ated  as “Project.” T hese are elective courses in  the im p o rtan t respect 
th a t the student makes his own selection of the topic or problem  which 
he w ill investigate u n d er the general supervision of a Faculty  m em ber. 
I t  is expected th a t each studen t will choose a problem  closely re la ted  to 
his m ajor in terest in  electrical engineering.
Six elective credit hours m ust be selected from  fields of study w hich 
develop an  in terest outside electrical engineering and  its supporting  
sciences. T h e  list of subjects th a t follows represents fields from  w hich 
courses of the nontechnical category have been approved in  the past. 
O ther subjects may be approved up o n  petition .
A rchitecture English H istory
A stronom y Entom ology Ind u stria l and  L abor R elations
Biology F ine A rts Journalism
B otany F lo ricu ltu re  L im nology
D ram atics Geology L ite ra tu re
Economics G overnm ent M eteorology
M odern Languages 
M usic
O rnithology
Paleontology
Philosophy
Psychology
Sociology
Speech
Zoology
N ine elective credit hours m ust be selected from  courses in  electrical 
engineering, m athem atics, o r physics. A t least one of the courses so 
selected m ust contain  laboratory  work. A course so selected m ust no t 
contain  a great am ount of m ateria l th a t is essentially equ ivalen t to th a t 
in  requ ired  courses in the curriculum .
A cceptable courses are designated as follows:
1. Courses in  electrical engineering num bered  less th an  4900.
2. Courses in  m athem atics num bered  g reater th an  300.
3. Courses in  physics num bered  g reater th an  209, except 236.
T h e  courses, elected in  fu lfillm ent of the n ine-hour technical elective 
requirem ent, serve as a core for advanced studies in  a particu la r phase 
of electrical engineering. S tudents may specialize in  pow er systems and  
m achinery, in  industria l electronics and  control, in  rad io  an d  com m uni­
cations, in  illum ination , or in  app lied  m athem atics and  physics. A lte r­
natively, some students find it advisable to take advanced courses th a t 
lie in  m ore th an  one of these specialties.
In  add ition  to  the fifteen elective hours enum erated  above, there are 
twelve free electives. T hese may be chosen from  am ong any courses in 
the U niversity for w hich prerequisites are satisfied, inc lud ing  those in  
the foregoing list. By carefully p lan n in g  the use of electives, students 
may carry ou t extensive program s of study in  o ther divisions of the 
U niversity d u rin g  the fifth year of the curriculum .
In  m any cases students choose to  com bine all o r some p o rtio n  of the 
free-elective requirem ents w ith  the technical-elective requ irem ents in  
o rder to em phasize certain  studies in  electrical engineering. Some of 
the m any fields of studies along w ith  th e ir re la ted  courses are listed 
below. These- groupings of courses are no t in ten d ed  to  im ply th a t a 
studen t m ust confine his studies to any one field b u t are presented 
for general inform ation.
C O M M U N IC A T IO N  C IR C U IT  ANALYSIS A N D  N E T W O R K S
4511— R adio  C om m unication  T heo ry  I
4563— Pulse T ech n iq u e  in  C om m unication and  R ad ar
4564—Transm ission of In fo rm ation
4571—Advanced C om m unication  Networks
E L E C T R IC  PO W E R  SYSTEMS
4351— Power Systems I
4352— Power Systems I I
4353— Power Systems I I I
4371— High-Voltage Phenom ena
E L E C T R O N  T U B ES A N D  T R A N S IS T O R S
4526— Design and  C onstruction of V acuum  T ubes I
4527— Design and  C onstruction  of V acuum  T ubes II  
4565—Electrom agnetic T heory
4529—T ransistors
FEEDBACK C O N T R O L  SYSTEMS
4711— Servomechanisms I
4712— Servomechanisms II
4810— In tro d u c tio n  to  Electronic C om puters 
1175— N onlinear M echanics
IL L U M IN A T IO N
4611— Introducto ry  Illum ina tion
4612— Illu m in a tio n  Engineering 
4615— Illu m in a tio n  Sem inar 
Phys. 215— Physical Optics 
Psych. 207— Perception
IN D U S T R IA L  E L E C T R O N IC S
4411— Electronic C ontrol E qu ipm en t 
4415—A dvanced E lectronic C ontrols 
4421— Electronic Power Converters
M A T H E M A T IC S
611— H igher C alculus I
612— H igher C alculus II
613— M ethods of A pplied  M athem atics I
614— M ethods of A pplied  M athem atics II
621— M athem atical M ethods in Physics I
622— M athem atical M ethods in  Physics II
M IC R O W A V E R A D IO  A N T E N N A S
4565— Electrom agnetic T heory
4512— R adio  C om m unication T heory  II
4568— A ntennas
N U C L E A R  PO W E R
8010— N uclear R eactor Physics 
— N uclear M easurem ents 
5505—Advanced H eat-T ransfer and  Diffusion
— Special T opics in  N uclear Power Engineering
PHYSICS
210—A dvanced L aboratory
225— Electricity and  M agnetism  I
236— Electricity and  M agnetism  II
243—A tom ic and  M olecular Physics
254— Electronic Properties of Solids and  L iquids
P O W E R  M A C H IN E R Y
4321—A dvanced E lectrical M achine T heory
4326— A dvanced Power L aboratory
R A D IO  A N T E N N A  C O M M U N IC A T IO N  SYSTEMS
4511— R adio  C om m unication  T heory
4531— Television Systems
4563— Pulse T ech n iq u e  in  C om m unication  an d  R ad ar
4551— R adio  Aids to N avigation
R A D IO  AND C O M M U N IC A T IO N
4511— R adio  C om m unication  T heory
4565— Electrom agnetic T heory
4512— R adio  C om m unication  T heory  II
4516— R adio  and C om m unication L aboratory
4517— R adio  and  C om m unication  L aboratory
R A D IO  W AVE P R O P A G A T IO N
4565— Electrom agnetic T heory
4568—A ntennas '
4566— R adio  W aves I
4567— R adio  W aves II
C redit hours in advanced m ilitary  science and  tactics or a ir o r naval 
science m ay be counted, to the ex ten t of n ine, tow ard the requirem ents 
of the baccalaureate degree. Six hours so credited  are considered to  lie 
w ith in  the free-elective area of the curricu lum  an d  three in  the  “n o n ­
technical” group.
C ombined Programs in Law  and Business and Public  Adm in is tra ­
tion. Students in  the School of E lectrical E ngineering may apply  for 
adm ission to special program s w hich w ill perm it the com pletion  of 
requirem ents for the B.E.E. degree in  five years and  the LL.B. in  seven 
years or the M.B.A. o r  M.P.A. in  six years. Such a program  requires 
approval of the two schools involved and  double reg istra tion  in  the fifth 
year. T h is  results in  reducing  the tim e req u ired  for the second degree 
by a year.
W ar Service Experience and Courses. Provision is m ade for veterans 
to  ob ta in  some cred it tow ard the baccalaureate degree for w ar service 
experience or courses. T h e  studen t should  consult his Class Adviser. 
C U R R IC U L U M  (B.E.E.)
CREDIT LEC. LAB.
HOURS REC. CO M P.
HOURS HOURS
T ER M  1 M athem atics 161, Analytic Geom etry and  Cal­
culus   3 3 0
Physics 115, Mechanics .....................................................  3 3 2 i/ 2
Chemistry 105, G eneral Chemistry ......................... 3 2 3
E ngineering 3117, Descriptive Geom etry ................... 2 0 5
Engineering 3402, M achine T ool Processes  2 1 21/fc
(or Engineering 6110, Casting, W orking, and
W elding of Metals) .................................................. (2) (1) (2)
English 111, In troductory  Course .....................  3 3 0
M ilitary Science and T ac tic s* ........................................  2 2 1
Physical Education  .............................................................. 0 -  3
T o ta l ................................................................................  18
T E R M  2 M athem atics 162, Analytic Geom etry and  C al­
culus   3 3 0
Physics 116, H eat, Sound, and  G eom etrical Optics 3 3 2i/ 2
Chem istry 106, G eneral Chem istry..............................  3 2 3
E ngineering 3118, M echanical D rafting  .................  2 0 5
E ngineering 6110, Casting, W orking, and W eld­
ing of Metals ............................................................... 2 1 2
(or Engineering 3402, M achine T ool Processes) (2) (1) (21/9
English 112, In troductory  Course ................................ 3 3 0
M ilitary Science and Tactics .......................................  2 2 1
Physical E ducation .............................................................. 0 -  3
T o ta l ..................................................................................  18
T E R M  3 M athem atics 163, Analytic Geom etry and Cal­
culus   3 3 0
Physics 117, Electricity and M agnetism  .....................  3 3 2 ]/2
E ngineering 1151, Mechanics ........................................  3 3 0
Engineering 2131, Surveying ......................................... 1 0 2i/>
Engineering 3231, A c c o u n tin g ........................................  3 2 2i/ 2
E ngineering 4110, Basic E lectrical E n g ineering .. 3 2 3
M ilitary Science and  Tactics .......................................  2 2 1
Physical E ducation ..............................................................  0 -  3
T o ta l ................................................................................... 17
*T he requirem ents in M ilitary T ra in in g  may be satisfied by a series of the  four 
basic courses in any of the following: M ilitary Science and Tactics, A ir Science, 
Naval Science.
Class Advisers may perm it substitu tion  of a course from  the  approved nontechnical 
fields (page 41) for E ngineering 3231.
CREDIT LEC. LAB.
HOURS REC. CO M P.
HOURS HOURS
T E R M  4 M athem atics 607, A pplied M athem atics for Elec­
trical Engineers   3 3 o
Physics 118, Physical Optics and Atomic Physics 3 3 2i/ 2
Engineering 1152, Mechanics .....................................  3 3 0 "
E ngineering 3530, E ngineering T herm odynam ics 3 3 0
E ngineering 4111, Basic E lectrical E ng in eerin g .. 3 2 3
M ilitary Science and  Tactics   2 2 1
Physical E ducation  ..........................................................  0 — 3
T o ta l ................................................................................  17
T E R M  5 C hem istry 401, Physical Chem istry   3 3 0
A course in Economics .................................................. 3 3 0
E ngineering 1153, Mechanics of M aterials  3 3 0
E ngineering 4112, A lternating-C urren t C ircu its .. 3 2 3
E ngineering 4116, E lectric C ircuit L a b o ra to ry ...  3 1 3
H istory 165, Science in  W estern C iv iliz a tio n ... .  3 3 0
T o ta l ................................................................................  18
T E R M  6 E ngineering 1223, E ngineering M ateria ls  3 3 0
Engineering 4113, T ransm ission Lines and  Filters 3 2 3
E ngineering 4121, E lectron T ubes and  C ircu its .. 4 2 6
E ngineering 4216, E lectrical M achinery L abora­
tory   4 2 3
History 166, Science in  W estern C iv iliz a tio n ... .  3 3 0
T o ta l ................................................................................  17
Class Advisers may perm it substitu tion  of courses from  the approved nontechnical
fields (page 41) for H istory 165 and H istory 166.
T E R M  7 E ngineering 2331, F lu id  Mechanics   3 3 0
E ngineering 4122, Electronic C ircuit E lem ents. . 4  3 3
E ngineering 4221, A lternating  C u rren t M achinery 4 2 3
E ngineering 4114, T ransien ts in L inear System s.. 3 2 3
Public Speaking 101   3 3 0
T o ta l ................................................................................  17
T E R M  8 Physics 214, Atomic, N uclear, and  Electron
Physics   3 3 0
Engineering 3341, M achine Design ............................  4 3 2 i/ 2
E ngineering 4123, Electronic C ircuit E le m e n ts . . . .  4 3 3
E ngineering 4226, E lectrical M achinery L abora­
tory   4 2 3
Psychology 101, In troduction  to Psychology  3 3 0
T o ta l ...........................................................................   18
Class Advisers may perm it substitu tion  of a course from  the approved nontechnical 
fields (page 41) for Psychology 101.
CREDIT LEC. LAB.
HOURS REC. CO M P.
HOURS HOURS
T E R M  9 Engineering R eports 4021 ...........................................  3 3 0
Free Electives .....................................................................  6 -  -
N ontechnical Electives (see page 41)   3 -  -
Senior Project 4091 ..........................................................  3
T echnical Electives (see page 4 2 ) ................................  3 -  -
T o ta l ................................................................................ 18
T E R M  10 Free Electives ................................................................... 6 -  -
N onresident Lectures   1 1 0
N ontechnical Electives (see page 41)   3 -  -
Senior Project 4092 ........................................................  3
T echnical Electives (see page 42)................................  6 -  -
T o ta l ................................................................................  19
T o ta l for 10 T e r r a s ......................................................  170
Plus M ilitary T ra in in g  .............................................  8
G r a n d  T o t a l  f o r  10 T e r m s   178 hours
In  addition  to this, all students have to take Physical E ducation the first two years. 
All women students are excused from  m ilitary  train ing; m ale students may be 
excused for medical reasons.

SCHOOL OF CHEMICAL AND 
METALLURGICAL ENGINEERING
E Q U IP M E N T
T h e  s p e c i a l i z e d  tra in in g  in  chem ical an d  m etallurgical engineering is given in  O lin  H all of C hem ical E ngineering  and  in  the labora­tories for foundry practice and  m etal working. T h e  courses in  chemistry 
are given in  Baker L aboratory  of Chem istry.
O lin  H all of Chem ical E ngineering  was provided th rough  the gen­
erosity of F rank lin  W . O lin  as a m em orial to his son F ran k lin  W . O lin, 
Jr. T h is  m odern  and  well equ ipped  bu ild ing , w ith  abo u t 105,000 square 
feet of available floor space, provides lecture-room , recitation-room , and  
laboratory  facilities for the instruction  in  chem ical and  m etallurgical 
engineering. T h e  u n it operations laboratory, w hich is abou t one h u n ­
dred feet long and fifty feet wide, extends th rough  three floors an d  
houses semi-plant-scale equ ipm en t for bo th  instruction  and  research. 
I t  is served by a traveling crane and  by its own shops an d  analytical 
laboratory. A considerable p a rt o f the bu ild in g  is subdivided in to  u n it 
laboratories for advanced and  g raduate  students.
O U T L IN E  O F T H E  IN S T R U C T IO N
T h e  purpose of the instruction  in  this School is to tra in  qualified 
young m en for effective professional and  adm inistrative work in  the 
chem ical or the m etallurgical industries. In  the req u ired  curricu lum  
some work in  cu ltu ra l subjects is included. By provid ing  elective w ork 
in  the la ter years the curricu lum  makes it possible for the s tuden t to 
take courses e ither in  subjects outside the field of his m ajor in terest or 
in  special or advanced technical subjects w ith in  th a t field.
T h e  first four term s provide thorough  tra in in g  in  chemistry, m athe­
matics, and  physics and  the o th e r basic subjects on w hich the specific 
professional tra in in g  is based. T h e  la ter term s include m ore strictly 
technical an d  m ore advanced courses in  engineering and  in  chem istry 
and  the fundam enta l courses in  the specific fields of chem ical and  m etal­
lurgical engineering. T h e  last two term s include the m ore advanced 
work in  engineering and  in  the specialized fields. (For an  o u tline  of the 
course of study, see below.)
Students who show proficiency in  the first term  of the in troducto ry  
course in  English may be perm itted , w ith  the consent of the D epart­
m ent of English, to substitu te  o ther courses in  the second term .
SC H O LA STIC  R E Q U IR E M E N T S
A studen t in  the School of Chem ical and  M etallurgical E ngineering 
who does no t receive a passing grade in  every course for w hich he is 
registered, or who fails in  any term  or sum m er session to m a in ta in  an  
average grade of 75 per cent, may be d ropped  or placed on p robation .
If  in  the op in ion  of the Faculty of the School concerned, a s tu d en t’s 
general record is unsatisfactory, the  s tu d en t may be refused perm ission 
to continue his course even though he has m et the m in im um  req u ire ­
m ents in  respect to the num ber of hours of w ork passed and  the grades 
in  those hours. S tudents w ho fall beh ind  in  the ir w ork may be w arned, 
p u t on p robation , or dropped, e ither from  an ind iv idua l course or from  
the University, a t any tim e d u rin g  the term .
S tudents who so desire may change from  the curricu lum  in  chem ­
ical engineering to  th a t in  m etallurgical engineering, o r from  the cu r­
ricu lum  in  m etallurgical engineering to th a t in  chem ical engineering, 
a t any tim e before the beg inning  of the  fifth semester w ithou t loss of 
tim e or credit.
E M PL O Y M E N T  A F T E R  G R A D U A T IO N
G raduates in  chemical engineering find em ploym ent in  the design, 
developm ent, operation, and  adm in istra tion  of chem ical engineering 
plants. T h e re  is also some dem and for m en w ith  chem ical engineering 
tra in ing  for technical sales w ork in  the  chem ical industries an d  for edi­
to ria l w ork on technical publications. Some graduates in  chem ical en­
gineering continue th e ir specialized tra in in g  as g raduate  students in
chem istry or chem ical engineering to  p repare  for positions as research
chemists or research engineers.
G raduates in  m etallurgical engineering are em ployed in  the  various 
industries engaged in  the w inning  an d  refining of metals, in  the foun­
dry industry, and  in  industries in  w hich the hea t trea tm en t, w elding, 
and  form ing of m etals are im p ortan t. T hey  have gone in to  research, 
developm ent, p roduction , and  technical service, as well as g raduate  
study.
C U R R IC U L U M  (B.Ch.E.)
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  1 Chemistry 111, In troductory  Inorganic C hem istry 3 3 0
C hemistry 115, Inorganic Chem istry Laboratory  3 1 5
Physics 115, Mechanics   3 3 2 i/ 2
M athem atics 161, Analytic Geom etry and C alcu­
lus ......................................................................................  3 3 0
English 111, In troductory  Course ............................... 3 3 0
Engineering 3117, D rawing and Descriptive Ge­
om etry .............................................................................. 2 ' 0 4
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  2 Chemistry 112, In troductory  Inorganic Chem istry 3 3 0
C hem istry 116, In troductory  Chem istry L abora­
tory   3 0 6
Physics 116, W ave M otion, Sound, and  H eat 3 3 2i/£
M athem atics 162, A nalytic Geom etry and Cal­
culus   3 3 0
English 112, In troductory  Course   3 3 0
Engineering 3118, D raw ing and  Descriptive Ge­
om etry   2 0 4
T o ta l ................................................................................ 17
In  addition  to taking the above courses, all freshm en m ust satisfy the  University’s 
requirem ents in physical education and  m ilitary  train ing.
T E R M  3 M athem atics 163, Analytic Geom etry and Cal­
culus   3 3 0
Chem istry 307, In troductory  Organic C hem istry 3 3 0
Chem istry 311, O rganic Chemistry Laboratory  . . 2  0 6
C hem istry 224, In troductory  Q uantita tive  A naly­
sis   4 2 6
Engineering 5101, In troductory  Chemical E ngi­
neering    2 2 0
Physics 117, E lectricity and M agnetism    3 3 2i/£
T o ta l ................................................................................ 17
T E R M  4 Engineering 1156, A pplied M athem atics   3 3 0
Chemistry 308, In troducto ry  O rganic Chemistry 3 3 0
Chemistry 312, O rganic C hem istry L aboratory . 2 0 6
E ngineering 5102, In troductory  Chem ical E ngi­
neering    2 2  0
E ngineering 1151, Mechanics   3 3 0
Physics 118, Physical Electronics and Optics . . 3  3 2y%
Public Speaking 101   3 3 0
T o ta l ................................................................................ 19
In addition  to taking the  above courses, all sophom ores m ust satisfy the U niver­
sity’s requirem ents in  physical education and  m ilitary  training.
T E R M  5 Chem istry 403, In troductory  Physical C hem istry 3 3 0
C hem istry 411, Physical Chemistry L ab o ra to ry .. 2 0 5
E ngineering 1152, Mechanics   3 3 0
E ngineering 5203, Chem. Eng. Technology   2 2 0
E ngineering 1255, M aterials of C onstruction . . . .  3 3 0
E ngineering 5851, Chem ical Microscopy ........... 3 o r  0 1 5
Engineering 3253, Cost Accounting ...................... 0 o r 3 2 2i/£
E ngineering 5303, U n it O perations of Chemical 
E ngineering ...................................................................  3 3 0
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  6 Chemistry 404, In troductory  Physical C hem istry 3 3 0
C hemistry 412, Physical Chem istry Laboratory  2 0 5
E ngineering 1153, Strength of M aterials   3 3 0
E ngineering 5204, Chem. Eng. Technology . . . .  2 2 0
E ngineering 1256, M aterials of C onstruction . . .  3 3 0
Engineering 3253, Cost A c c o u n tin g   3 or 0 2 2'/>
E ngineering 5851, Chemical Microscopy  0 o r 3 1 5
E ngineering 5304, U n it O perations of Chemical 
E ngineering ...................................................................  3 3 0
T o ta l ................................................................................  19
T E R M  7 E ngineering 5353, U n it O perations Laboratory  3 2 3
History 165, Science in W estern Civilization . . . .  3 3 0
E ngineering 1233, M aterials T esting  Laboratory  3 1 2i/ 2
E ngineering 5103, Chem ical E ngineering T h e r­
m odynamics   3 3 0
E ngineering 5711, L ibrary Use   1 1 0
E ngineering 5745, C ontrol of Engineering Proc­
esses   3 3 0
Electives   3 -  -
T o ta l ................................................................................  19
T E R M  8 E ngineering 5354, U nit O perations L aboratory 3 2 3
History 166, Science in W estern Civilization . . . .  3 3 0
Engineering 5104, Chemical E ngineering T h e r ­
modynam ics   3 3 0
E ngineering 4931, E lectrical E ngineering   3 2 2i/s>
Engineering 5701, P lan t Inspections   1 -  -
Electives .............................................................................. 6 -  -
T o ta l ................................................................................  19
T E R M  9 E ngineering 4932, E lectrical E n g in e e r in g ................  3 2 2i/ 2
E ngineering 5603, Chemical E qu ipm en t   2 2 0
Engineering 5605, Chem ical P lan t Design   2 1 3
E ngineering 5503, Chemical E ngineering Com ­
putations   2 2 0
E ngineering 5953, Senior Project   2 0 6
E ngineering 5746, Chemical E ngineering Eco­
nomics   3 3 0
E le c tiv e s ................................................................   3 -  -
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS REC. CO M P.
T E R M  10 E ngineering 4933, E lectrical E ngineering   3 2 2i/ 2
Engineering 5504, Chemical E ngineering Com ­
putations   2 2 0
E ngineering 5604, Chem ical E qu ipm en t   2 2 0
E ngineering 5606, Chemical P lan t Design ........... 2 1 3
Engineering 5954, Senior Project   2 0 6
E le c tiv e s ................................................................................ 6 -  -
T o ta l ................................................................................  17
Elective courses may be taken in  any college of the University. T h e  selection 
m ust be approved by the stu d en t’s Adviser.
M E T A L L U R G IC A L  E N G IN E E R IN G  
C U R R IC U L U M  (B.Met.E.)
T ER M  1 Chemistry 111, In troductory  Inorganic C hem istry 3 3 0
Chemistry 115, Inorganic Chem istry Laboratory  3 1 5
General Physics 115, Mechanics   3 3 2y2
M athem atics 161, A nalytic Geom etry and  Cal­
culus     3 3 0
English 111, In troductory  Course   3 3 0
E ngineering 3117, D rawing and Descriptive Ge­
om etry   2 0 4
Engineering 3403, Fundam entals of M achine Tools 1 0 2y2
T o ta l ................................................................................  18
T E R M  2 Chem istry 112, In troductory  Inorganic C hem istry 3 3 0
Chem istry 116, In troductory  Chem istry L abora­
tory   3 0 6
G eneral Physics 116, W ave M otion, Sound, and
H eat   3 3 2 i/ 2
M athem atics 162, A nalytic Geom etry an d  C al­
culus   3 3 0
English 112, In troducto ry  Course   3 3 0
Engineering 3118, D raw ing and  Descriptive G e­
om etry   2 0 4
T o ta l ................................................................................ 17
In  addition  to taking th e  above courses, all freshm en m ust satisfy the  University’s 
requirem ents in physical education and m ilitary  training.
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  3 C hem istry 224, In troducto ry  Q uan tita tive  A naly­
sis   4 2 6
C hem istry 301, E ngineering C hem istry (Organic) 2 2 0
General Physics 117, E lectricity and  M agnetism  3 3 2(4
M athem atics 163, A nalytic Geom etry and  C al­
culus   3 3 0
Geology 712, M etallurgical Raw M aterials . . . .  3 3 0
E ngineering 6111, In troductory  M etallurgy . . . .  2 1 2
T o ta l ................................................................................... 17
T E R M  4 G eneral Physics 118, Physical Electronics and
Optics   3 3 214
Engineering 1156, A pplied M athem atics   3 3 0
E ngineering 1151, Mechanics   3 3 0
E ngineering 3253, Cost A ccounting   3 2 2>4
Elective   3 3 0
Public  Speaking 101   3 3 0
T o ta l ................................................................................... 18
In  add ition  to taking the  above courses, all sophom ores m ust satisfy the  U niver­
sity’s requirem ents in physical education and  m ilitary  train ing .
T ER M  5 Chemistry 403, In troductory  Physical Chem istry 3 3 0
Chemistry 411, Physical Chem istry L a b o ra to ry ...  2 0 5
E ngineering 1152, M echanics   3 3 0
Engineering 1255, M aterials of C onstruction 3 3 0
Engineering 5851, Chemical Microscopy   3 1 5
Engineering 6501, M etallurgical C alculations . . . .  2 2 0
T o ta l ................................................................................... 16
T E R M  6 Chemistry 404, In troductory  Physical Chem istry 3 3 0
C hem istry 411, Physical Chem istry L ab o ra to ry .. 3 0 5
E ngineering 1153, S trength of M aterials   3 3 0
E ngineering 1233, E ngineering M aterials L ab ­
oratory    3 1 2i/£
Engineering 1256, M aterials of C onstruction . . .  3 3 0
Engineering 6811, In troductory  M etallog raphy .. 3 1 5
T o ta l ................................................................................... 17
T E R M  7 E ngineering 5103, Chemical Engineering T h e r­
m odynamics ...................................................................  3 3 0
E ngineering 5711, L ibrary  Use and  Patents . . . .  1 1 0
E ngineering 6203, Sm elting and R efining   3 3 0
Engineering 6253, U n it Processes in  M etallurgy 3 1 2(4
Engineering 6311, Physical M etallurgy   2 2 0
E ngineering 6351, Physical M etallurgy L abora­
tory   3 1 5
Electives .............................................................................. 3
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T ER M  8 E ngineering 6114, M etallurgy of Casting, W ork­
ing, and W elding   3 2 2i/£
E ngineering 6204, Sm elting and  R efining   3 3 0
E ngineering 6254, U n it Processes in  M etallurgy 3 1 2 14
E ngineering 6312, Physical M etallurgy ...................  2 2 0
E ngineering 6701, P lan t Inspections   1 0 0
E ngineering 4931, E lectrical E n g in e e r in g   3 2 2t/2
Electives ...............................................................................  3 0 0
T o ta l ................................................................................ 18
T E R M  9 E ngineering 5745, C ontrol of Engineering Proc­
esses   3 3 0
Engineering 6221, Advanced Process M etallurgy 2 0 0
E ngineering 6953, Senior Project   2 0 6
Engineering 4932, Electrical E n g in e e r in g .........  3 2 2i/2
History 165, Science in W estern Civilization . . . .  3 3 0
E le c tiv e s ................................................................................ 6 -  -
T o ta l ................................................................................ 19
T ER M  10 Engineering 6602, M etallurgical Design   3 3 0
E ngineering 6954, Senior Project   2 0 6
Engineering 4933, Electrical E n g in e e r in g .........  3 2 2 i/ 2
History 166, Science in W estern Civilization . . . .  3 0 0
Electives .............................................................................. 6
T o ta l ..................................................................................  17
Elective courses may be taken in  any college of the University. T h e  selection 
m ust be approved by the stu d en t’s Adviser.
O P T IO N S  IN  C H E M IC A L  A N D  M E T A L L U R G IC A L  
E N G IN E E R IN G
A studen t in chem ical engineering or in  m etallurgical engineering 
may select his elective courses in  any of several op tiona l fields to p ro ­
vide som ew hat m ore extensive tra in in g  th an  is afforded by the requ ired  
courses in  the curriculum . T h e  s tuden t may also, if he so desires, 
arrange his elective work to  provide a cu ltu ra l background broader 
than  th a t given by the requ ired  courses. T h e  selection of electives m ust 
be approved by the Class Adviser.
T hose students in  chem ical o r m etallurgical engineering who 
are in terested  particu larly  in  the  financial and  adm inistrative aspects 
of engineering may register jo in tly  in  the School of Chem ical and  
M etallurgical E ngineering and  in  the G raduate  School of Business 
and  Public A dm in istra tion  at C ornell d u rin g  th e ir fo u rth  and  fifth 
years and  may then, by con tinu ing  in  the School of Business and  Public 
A dm inistra tion  for one add itional year after receiving the first degree
in  engineering, be aw arded the degree of M aster of Business A dm in­
istra tion  or M aster of Public  A dm inistra tion . In  this way it  is possible 
for a s tuden t to receive b o th  the degree in  engineering and  the degree 
in  business o r pub lic  adm in istra tion  after a to ta l period  of residence 
of six years.
S tudents in  chem ical o r m etallu rg ical engineering  w ho contem plate 
en tering  the legal profession may register jo in tly  in  the School of C hem ­
ical an d  M etallurgical E ngineering  and  in  the Law School of C ornell 
U niversity in  the fifth year of the course in  chem ical engineering  and  
may count this year of w ork tow ard the degree of B achelor of Laws 
as well as tow ard the degree in  engineering.
O pportun ities for sum m er em ploym ent in  chem ical an d  m etallu rg ical 
industries are increasingly available to  students w ho have com pleted 
two or m ore years of th e ir tra in ing .


THE GRADUATE SCHOOL OF 
AERONAUTICAL ENGINEERING
T h e  p r i m a r y  objective of this School is the tra in in g  of selected engineering and  science graduates in  the scientific aspects of aero­
nautics. T h is  tra in in g  is in tended  especially to  prepare  the students to 
carry o u t research and  developm ent engineering in  the aeronautical 
and  re la ted  industries and  in  aeronautical scientific institu tions.
T o  this end, students are adm itted  to this School w ho have dem on­
strated, in  the ir undergraduate  careers, m ore th an  average abilities in 
analytical subjects, and  who have shown adequate  prom ise of carrying 
on graduate  study successfully.
In  the aeronau tical engineering program , considerable em phasis is 
placed up o n  o rig inal research, b o th  theoretical and  experim ental. 
T h ro u g h  the academ ic year, close contact is m ain ta ined  betw een the 
G raduate  School a t the U niversity and  the C ornell A eronautical L ab ­
oratory in  Buffalo, N.Y. In  addition , certain  periods of em ploym ent at 
the L aboratory  are offered to aeronautical engineering students— 
usually d u rin g  th e ir sum m er vacations. S tudents are urged  to  take 
advantage of such em ploym ent, if it  is available. I t  is also possible tha t 
certain  experim ental equ ipm en t of the L aboratory  w ill occasionally be 
available to graduate  students in  connection w ith  th e ir orig inal 
research.
T h e  G raduate  School of A eronautical E ngineering  is equ ipped  w ith 
a fluid-mechanics laboratory  on the cam pus in  Ithaca  for fundam ental 
scientific research in  fluid m echanics an d  aerodynam ics.
AD M ISSION
A pplication  for adm ission to  the  G raduate  School of A eronautical 
Engineering as a candidate for the degree M .Aero.E. should  be m ade 
directly to the D irector of the G raduate  School of A eronautical E ngi­
neering, College of Engineering, C ornell U niversity. A special a p p li­
cation b lank  for this purpose can be ob ta ined  from  the office of the 
D irector. I t  should  be sent to the D irector of the G raduate  School of 
A eronautical Engineering.
T h e  degree M .Aero.E. is aw arded un d er the ju risd ic tion  of the Col­
lege of Engineering, and  therefore candidates for this degree do no t 
register in  the G raduate  School of the University.
Students who desire to  work for the degree Ph.D . w ith  aeronau tical 
engineering as th e ir  m ajor subject m ust be ad m itted  to the G raduate  
School of the U niversity in  the usual m anner. T h ey  should  m ake ap p li­
cation to the D ean of the G raduate  School, using the app lica tion  b lank  
for adm ission to the G raduate  School.
C U R R IC U L U M
T h e  aeronau tical engineering curricu lum  is p lan n ed  to  accom plish 
the b ro ad  objectives stated above. Courses of study are p rovided  lead­
ing  to  the degree of M aster of A eronautical E ngineering  an d  to  the de­
gree of D octor of Philosophy w ith  aeronau tical eng ineering  as the 
m ajo r subject.
A. C O U R SE  OF S T U D Y  L E A D I N G  T O  T H E  D E G R E E  M .A E R O .E .  
. . . T h is  program  of aeronau tical engineering  studies is n o t only ap p li­
cable to  m uch of the standard  engineering  w ork in  the aeronau tical in ­
dustry, b u t beyond th a t the course is p lan n ed  to  increase the s tu d en t’s 
facility in  the use of the basic sciences in  aeronau tical engineering and  
to stim ulate grow th in  the perform ance of in d ependen t research and  
developm ent work. Because the progress in  this field is so extrem ely 
rap id , it  is an  essential objective of this p rogram  to  go beyond the study 
of present-day practices and  techniques and  to  p repare  the studen t in  
the  fundam enta l background and  analytical m ethods th a t can be 
adapted  to fu tu re  developm ent.
(1) T h e  curriculum requirem ent  for the  degree M .Aero.E. is the suc­
cessful passing of a series of courses o r exam inations in  these subjects. 
T h e  list o f subjects reproduced  below constitutes a standard  of ac­
com plishm ent for the M .Aero.E. candidate, b u t the Faculty w ill modify 
the list to suit the needs, interests, and  background of each ind iv idual 
candidate. Sufficient course offerings are available to  perm it candidates 
to  study in  any of three areas of aeronau tical engineering: (1) aero­
dynamics, (2) gasdynamics (aerophysics), (3) aeronau tical structures. 
Active research in  all three areas is being  carried  o u t in  the School.
A lthough the standard  list of req u ired  subjects is such as o rd inarily  
to  occupy (together w ith the thesis) four terms of graduate  study, the 
residence requ irem en t has been set a t one year (two terms), so th a t stu ­
dents w ho en te r the School w ith  exceptional p repara tion , or are able 
otherw ise to  pass the requ ired  exam inations, may be able to qualify  for 
the degree in  one year.
W hen  the studen t desires to satisfy a req u irem en t by exam ination  
(ra ther than  by passing a course), he should  request the Faculty  of the 
School to schedule such an  exam ination .
I t  is suggested th a t each candidate supplem ent his req u ired  program  
of courses, e.g., the  standard  list below, by add itional courses e ither 
in  aeronautical engineering or in  o ther fields of study, so as to  resu lt in  
a balanced program  of twelve to sixteen cred it hours per term .
(2) A n  acceptable Master’s thesis, based upon  orig inal research, is 
requ ired  of each candidate for the M .Aero.E.
(3) M .Aero.E. candidates m ust pass a final examination,  e ither oral 
or bo th  oral and  w ritten , adm inistered  by the Faculty of A eronautical 
Engineering. T h e  Faculty w ill frequently  inv ite  o ther m em bers of the 
U niversity staff to  a tten d  an d  to partic ipa te  in  such exam inations.
STA N D A R D  L IS T  O F R E Q U IR E D  SU B JEC TS F O R  M .A ERO .E.
CREDIT
HOURS
M athem atics 611 and 612, H igher Calculus for Engineers and Physicists  6
or
Engineering 1170 and  1171, Advanced M echanics..........................................................  6
Engineering 7101, Mechanics of A irp lanes.......................................................................  3
Engineering 7102, Mechanics of A irp lanes.......................................................................  3
or
E ngineering 7203, Aerodynamics of Power P la n ts ..........................................................  3
or
E ngineering 4991, Electronic E ngineering ...........................................................................  3
E ngineering 7204, Gasdynamics ............................................................................................. 4
Engineering 7301, T heoretical Aerodynamics I ............................................................... 3
Engineering 7401, and  7402, A irp lane S truc tu res..........................................................  6
Engineering 7403 and  7404, A irplane D esign ...................................................................  2
Electives chosen from  List A below ......................................................................................  12
ELEC TIV ES: L IS T  A
Engineering 7206, Special Topics in Physical Gasdynam ics.........................................  2
Engineering 7302, T heoretical Aerodynamics I I  (W ing T h eo ry )..............................  3
E ngineering 7303, T heoretical Aerodynamics I I I  (Compressible F lu ids)...............  3
E ngineering 7304, T heoretical Aerodynam ics IV  (Viscous F lu ids)............................  3
E ngineering 7305, Aerodynamics of Compressible Viscous F lu id s ............................  2
E ngineering 7306, T heory  of Propellers and  R o to rs ......................................................  1
E ngineering 7405, Aero-Elastic Problem s .........................................................................  1
E ngineering 7406, Special M ethods of S tructural Analysis .........................................  2
E ngineering 7407, Dynamics of Structures .......................................................................  3
E ngineering 3566, Com bustion T heory  .............................................................................. 3
E ngineering 1162, Mechanics of V ibration  .......................................................................  3
or
E ngineering 1170, 1171, Advanced Mechanics ............................................................... 3 ,3
E ngineering 1163, 1164, A pplied Elasticity .......................................................................  3 ,3
E ngineering 1165, T heory  of Elastic S tab ility ...................................................................  3
Engineering 1167, T heory  of Plates and Shells ............................................................... 3
E ngineering 1168, Anologies in B oundary Value Prob lem s.........................................  2
E ngineering 1175, In troduction  to N onlinear M echanics.............................................  3
E ngineering 1181, C urren t L ite ra tu re  in  A pplied M echanics.....................................  3
E ngineering 1261, Plastic Behavior of Solids ...................................................................  3
M athem atics 621, 2, M athem atical M ethods in  Physics.................................................. 4 ,4
M athem atics 641, 2, Partia l D ifferential Equations ......................................................  3 ,3
Physics 242, Analytical M echanics ......................................................................................... 3
Physics 243, A tom ic and  M olecular Physics .....................................................................  3
Physics 475, T heoretical Mechanics ....................................................................................  3
Physics 090, Special Laboratory  W ork ....................................................................(arranged)
B. C O U R SE S L E A D IN G  T O  T H E  D E G R E E  PH.D. . . . S tudents will 
be adm itted  to candidacy for the degree Ph.D . as set fo rth  in  the cu rren t 
A nno u n cem en t  of the Graduate School. G eneral requirem ents such as 
residence, m ajor and m inor subjects, requirem ents in  foreign languages, 
qualify ing exam inations, and  thesis are also exp lained  there. Each 
candidate is requ ired  to com plete a schedule of courses acceptable to 
his Special Com m ittee, as explained  in  the A nnouncem ent.
P R E P A R A T IO N  F O R  G R A D U A T E  STUDY
T h e  G raduate  School of A eronautical E ngineering  w ill adm it stu ­
dents ho ld ing  baccalaureate degrees in  any b ranch  of engineering, 
physics, or m athem atics, provided th a t th e ir u n derg radua te  scholastic 
records are such as to indicate ab ility  to hand le  g raduate  study. T h e  
courses of study in  engineering  physics and  in  m echanical engineering 
(O ption  A) are especially recom m ended to students who expect to en ter 
this School after g raduation .
I t will be possible for C ornell students in  the five-year underg radua te  
program s to com plete the requirem ents for the degree M .Aero.E. in  one 
year of g raduate  study instead of the norm al tw o years, if they com ­
plete a sufficient num ber of the req u ired  g raduate  courses as electives 
in  th e ir underg raduate  program s. T h e  follow ing courses are recom ­
m ended for this purpose:
Engineering 7101, 7102 M echanics of A irplanes 
E ngineering 7203 Aerodynam ics of Pow er P lants
M athem atics 611, 612 H igher C alculus for Engineers and  Physicists
or
M athem atics 621, 622 M athem atical M ethods in  Physics 
Engineering  7204 Gasdynamics
Engineering 7401, 7402 A irp lane S tructures 
Engineering 7403, 7404 A irp lane Design 
Engineering 1170, 1171 A dvanced M echanics 
E ngineering  1162 M echanics of V ibra tion
E ngineering 1165 T heory  of Elastic S tability
Physics 242 A nalytical M echanics
T o  be adm itted  to g raduate  courses, an  u n d erg radua te  studen t m ust
(1) be a regularly  enrolled  studen t in  at least the seventh term  of one 
of the engineering, physics, o r m athem atics cu rricu la  at C ornell U n i­
versity,
(2) show prom ise, by his previous scholastic record  or otherwise, of 
ab ility  satisfactorily to pursue advanced study and  research, and
(3) have his adm ission to  the courses recom m ended by the D irector of 
the G raduate  School of A eronautical E ngineering  (or the chairm an of 
the departm en t concerned) and  approved by the D ean of the College of 
Engineering.
I t is fu rth er recom m ended th a t all students w ho expect to en ter the 
G raduate  School of A eronautical Engineering include in the ir program s 
the following courses, or their equivalents:
M athem atics 201 D ifferential Equations
Engineering 1155 In term edia te  M echanics
Engineering 1151, 1152, 1153 M echanics and  Strength of M aterials 
Engineering 3530 Therm odynam ics

DEPARTMENT OF ENGINEERING PHYSICS
O B JEC TIV ES
T h e  d e p a r t m e n t  of E ngineering Physics is a new departm en t con­stitu ted  so as to provide a type of education  and  tra in in g  w hich 
will effectively bridge the gap betw een th a t of the basic sciences and  
th a t of conventional engineering practice. T h e  general aim  is to p re­
pare students for a prospective career in  technical research and  ad ­
vanced engineering developm ent. As a resu lt of the expand ing  tech­
nological activities in  the country, the industria l research laboratories 
and  engineering developm ent laboratories are in  urgen t need of g radu ­
ates w ith  the vigorous and  exacting course of study w hich the cur­
ricu lum  of this departm en t provides.
FA C U LTY
T h e  adm inistrative arrangem ent of the D epartm en t is such th a t the 
Faculty of the D epartm en t includes m em bers of the science d ep a rt­
m ents of the College of A rts and  Sciences and  m em bers of the several 
Schools of E ngineering  in  the College of E ngineering who are p a rticu ­
larly in terested  in  the objectives of the D epartm ent.
L A B O R A T O R Y  FA C IL IT IE S
T h e  D epartm ent of E ngineering  Physics has a fully equ ipped  labo ra­
tory of electron microscopy, includ ing  two large research type electron 
microscopes and equ ipm ent for research bo th  on the in stru m en t itself 
and  on applications to problem s in  physics, chemistry, biology, and 
engineering  m aterials. Facilities are also available for study in  app lied  
electron optics.
T h e  D epartm ent also m ain tains a laboratory  w ith m uch special 
equ ipm ent for the study of the elastic properties of single m etal crystals, 
of elastometers, plastics, and  sim ilar m aterials, and  of o ther phenom ena 
rela ted  to the physics of the solid state.
In  addition , students carrying ou t the ir project study have access to  
the o ther laboratories of the College of E ngineering  and to those of the 
College of Arts and  Sciences as may be desirable.
C U R R IC U L U M
T h e  curricu lum  leading to the degree of Bachelor of Engineering 
Physics covers intensive study over a five-year period. T h e  course of
study is designed to com bine the broad, basic, scientific an d  analytical 
tra in in g  of the physicist w ith  the know ledge of the properties of m ate­
rials and  the technological princip les of the engineer. T h e  subject 
m atter falls in to  three m ain  categories: fundam en ta l science, nam ely, 
m athem atics, physics, and  chemistry; the  properties an d  trea tm en t of 
m aterial; and  engineering practice.
For tra in in g  in  engineering research and  developm ent, the  s tuden t 
term inates the course by carrying ou t a semi-research pro ject in  a 
special field of his ow n choice, u n d e r the d irection  of a Faculty  m em ­
ber who is an  au tho rity  in  the selected field. T h e re  are a great variety  
of these special fields in  physical science and  engineering. T h ey  include 
topics in  electron physics, atom ic and  nuclear physics, physical optics, 
electron optics and  applications inc lud ing  electron microscopy, X-rays 
and  crystal structure, spectroscopy, engineering  electronics, com m unica­
tions, electrical m achinery, servomechanisms, u ltra  high-frequency gen­
era tion  and  propagation , c ircu it analysis, elasticity and  stress analyses, 
properties of m aterials, engineering m echanics, physical m etallurgy, 
therm odynam ics and  heat transfer, aerodynam ics, a irp lane  structure, 
etc.
E L E C T IV E  COURSES
S C IE N T IF IC  A N D  T E C H N I C A L  E L E C T IV E S  . .  . C onsiderable flexi­
b ility  in  the technical courses is p rovided in  the last few term s of the 
cu rricu lum  to allow the studen t to  advance in  some technical fields 
beyond the level provided by the requ ired  courses as his in terest in  such 
fields develops. T o  perm it this, eighteen hours are provided to  cover 
the semi-research pro ject and  the technical electives w hich may be 
selected, w ith the perm ission of the s tu d en t’s Adviser, from  the fol­
low ing subjects: physics, m athem atics, chemistry, physical m etallurgy, 
advanced mechanics and  elasticity, engineering m aterials, fluid m e­
chanics, aerodynam ics, heat power, com m unications, industria l elec­
tronics, servom echanism  theory, u ltra  high frequency. T h e  choice will 
depend  largely on the s tu d en t’s pa rticu la r ab ility  or interest.
By suitable selection of technical electives d u rin g  his last two years 
of candidacy for the B.Eng.Phys. degree, the qualified stu d en t may 
ob ta in  an  unusually  sound and  well rounded  education  p rep arin g  h im  
for a career in  one of the m any specialized fields of engineering. H ere 
are two examples.
Aeronautical Engineering:  A properly  qualified  s tuden t may elect 
courses given in  the G raduate  School of A eronautical E ngineering  and  
thus ob ta in  an  excellent p repara tion  in  aeronautical engineering  a t the 
underg raduate  level. Also, this procedure w ill shorten  the tim e re ­
qu ired  to com plete the requirem ents for the M .Aero.E. degree if the 
studen t wishes to continue study in  th a t field. D etails of this arrange­
m ent are described on page 62.
Nuclear Power: I t  is possible to  choose electives so as to  provide a 
well rounded  and  extensive education  for a career in  the nuclear energy 
field o r in  nuclear reactor pow er developm ents. Courses in  reactor 
physics, in  nuclear m easurem ents, in  advanced heat transfer, and  in  
physics of solids underly ing  rad ia tio n  dam age problem s are available.
M embers of the Faculty w ill assist the s tuden t in  p lan n in g  a special 
program  in  his particu la r field of interest.
N O N T E C H N I C A L  E L E C T IV E S  . . . T h e  curricu lum  provides for a 
m in im um  of th irty  hours of libera l courses. O f these, twelve hours are 
specified as In troducto ry  English and  M odern  Foreign Languages, and  
eighteen hours are to be chosen by the s tuden t in  consultation  w ith his 
Adviser.
T hese electives may be chosen from  the follow ing subjects: astron­
omy, biology, botany, the classics, economics, English, fine arts, gov­
ernm ent, history, industria l and  labo r relations, lite ra tu re , m usic ap ­
preciation, philosophy, psychology, sociology, speech. T h e  opportu n ity  
thus afforded for contact w ith  the b roader phases of education  offered 
by the U niversity as a whole assists in  expand ing  the s tu d en t’s m ental 
horizon and  in  developing him  as a w ell-rounded citizen.
S tudents w ho pass the proficiency exam ination  of the D epartm en t of 
M odern Languages and  do no t wish to con tinue  the study of a language 
shall substitu te six hours of o ther liberal electives in  place of the 
language requirem ent. S tudents who wish to  con tinue the m odern 
language studied in high school may take the College B oard Achieve­
m ent T est in  th a t language; otherwise, they w ill be asked to take a 
proficiency exam ination  at the University. F u rth e r in fo rm ation  is given 
in  the section on “Proficiency R equ irem en ts” in  the A nno u n cem en t  
of the College of Arts  and Sciences. S tudents who show proficiency in  
the first term  of the in troducto ry  course in  English may be perm itted , 
w ith the consent of the D epartm en t of English, to substitu te  o ther 
courses in  English or English lite ra tu re  in  the second term .
A D D I T I O N A L  E L E C T IV E S  . . .  In  addition , a m axim um  of nine 
hours of free electives is p rovided w hich may be chosen from  any 
courses in  the U niversity w hich are open to the student, except, how ­
ever, th a t n o t m ore th an  six cred it hours tow ard the baccalaureate 
degree w ill be allow ed in  advanced m ilitary  science and  tactics or in  
naval science.
CLASS ADVISERS
M em bers of each en tering  class in  the  engineering physics curricu lum  
are assigned to an  experienced Faculty  m em ber who will counsel and  
supervise each s tuden t in  m atters connected w ith  choice of elective 
courses, registration, scholarship, an d  o ther m atters of im portance en­
countered d u rin g  the s tu d en t’s en tire  college career. T h e  personal
rela tionsh ip  betw een the Adviser and  the s tu d en t and  the A dviser’s 
in tim ate  knowledge of the s tu d en t’s academ ic perform ance can be of 
g reat help  to the s tuden t in  ob ta in in g  the best results from  his un iv er­
sity tra in ing . 
SC H O LA STIC  R E Q U IR E M E N T S  
A studen t enrolled  in  the engineering physics curricu lum  is expected 
to m a in ta in  the follow ing m in im um  scholastic requirem ents: 
(1) receive a passing grade in  every course for w hich he is registered,
(2) m a in ta in  each term  a w eighted average of a t least 75% ,
(3) exh ib it n a tu ra l ap titu d e  an d  com petence in  the basic subject m a t­
ter of the curriculum . 
A  studen t failing  to  satisfy these requ irem ents m ay be p u t on p ro b a­
tion  or refused perm ission to con tinue his studies in  the D epartm en t. 
T H E  E N G IN E E R IN G  PHYSICS C U R R IC U L U M
CONTACT HOURS
T E R M  1 M athem atics 161 o r 181, A nalytic Geom etry and
Calculus ............................................................................ 3 3 0
Physics 115, Mechanics ................................................ 3 3 2i/£
Chemistry 105, General C hem istry ........................  3 3 2 i/ 2
English 111, In troductory  Course ............................  3 3 0
Engineering 3117, D raw ing and  Descriptive Ge­
om etry ..............................................................................  2 0 5
L iberal Elective ................................................................. 3 3 0
T o ta l ................................................................................  17
T E R M  2 M athem atics 162 o r 182, Analytic Geom etry and
Calculus ............................................................................ 3 3 0
Physics 116, W ave M otion, Sound, and  H e a t . . . .  3 3 2 i/ 2
C hem istry 106, G eneral C h e m is try ............................  3 2 3
English 112, In troductory  Course   3 3 0
E ngineering 3118, D raw ing an d  Descriptive G e­
om etry .............................................................................. 2 0 5
E ngineering 3403, Fundam entals of M achine
Tools ................................................................................  1 *1 2i/ 2
Elective ................................................................................  3
T o ta l ................................................................................  18
T E R M  3 M athem atics 163 or 183, A nalytic Geom etry and
Calculus ............................................................................ 3 3 0
Physics 117, E lectricity an d  M agnetism    3 3 2i/ 2
Engineering 1151, Statics   3 3 0
A m odern foreign language   6 2 6
E ngineering 6110, Casting, W orking and W eld­
ing of M etals   2 1 2
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  4 M athem atics 201, E lem entary D ifferential E qua­
tions ..................................................................................  3 3 o
Physics 118, E lectricity, M agnetism , and L ig h t . . .  3 3 2 i/ 2
Chem istry 402, In tro d u ctio n  to Physical Chem ­
istry   3 3 o
Physics 208, Physical Mechanics and  Properties
of M a t te r ...................................................................  3 3 o
E ngineering 4983, Basic E lectrical E ngineering . 4 3 2 p2
T o ta l ................................................................................  16
In  add ition  to these courses, students m ust satisfy the  University’s requirem ents
in m ilitary  tra in ing  and  physical education for the  first four terms.
T E R M  5 M athem atics 613, M ethods of A pplied  M athe­
m atics   3 3 o
Physics 225, Electricity and  M agnetism    3 3 0
E ngineering 8121, T herm odynam ics and  K inetic
T heory  .............................................................................. 3 3 o
E ngineering 4116, Electric-C ircuit Laboratory  . . 3  1 3
E ngineering 1153, M echanics of M ateria ls ...... 3 2 2i/£
Elective ................................................................................ 3
T o ta l ................................................................................  18
T E R M  6 M athem atics 614, M ethods of A pplied  M athe­
m atics   3 3 o
Physics 242, Analytical M echanics   3 3 0
E ngineering 8122, T herm odynam ics and  K inetic
T heory  .............................................................................. 3 3 0
E ngineering 4121, E lectron T ubes and C ircu its .. 4 2 5
Elective ................................................................................  3
T o ta l ................................................................................  16
T E R M  7 M athem atics 615, M ethods of A pplied  M athe­
matics   3 3 0
Physics 243, Atom ic and M olecular Physics  3 3 0
Engineering 1201, E ngineering M aterials  3 3 0
E ngineering 4122, Electronic C ircuit E lem en ts.. 4 2 5
Elective ................................................................................  3
T E R M  8
T E R M  9
T ER M
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
M athem atics 616, M ethods of A pplied M athe­
m atics .................................................................................... 3 3 0
Physics 254, Electronic Properties of Solids and
L iquids ...............................................................................  3 3 0
Physics 210, Advanced Laboratory  ................................ 3 0 5
Engineering 1231, Engineering  M aterials L abora­
tory ........................................................................................  3 1 2</2
Chemistry 416, Chem ical B onding and Physi­
cal Properties of O rganic M olecules ...................  3 3 0
Elective ................................................................................  3
T o ta l ................................................................................... 18
Physics 210, Advanced L aboratory  ........................  3 0 5
E ngineering 1202, Advanced M aterials   2 3 0
Engineering 8051, Project .........................................  3
Electives ................................................................................ 9
T o ta l ................................................................................... 18
Physics 258, M echanics of C ontinuum    3 3 0
E ngineering 8052, Project .........................................  3
E le c tiv e s ................................................................................... 12
T o ta l ................................................................................... 18


AGRICULTURAL ENGINEERING
A j o i n t  program  adm inistered  by the Colleges of A gricu lture  and  E ngineering  leads to  the degree of B achelor of A gricu ltu ra l Engi­
neering. S tudents in  this curricu lum  register in  the  College of A gri­
cu ltu re  d u rin g  the first four years b u t take courses in  the Colleges of 
E ngineering, A rts and  Sciences, an d  A gricu lture. R egistra tion  for the 
fifth and  final year is in  the College of Engineering, w hich grants the 
degree.
PU RPO SES
T h e  curricu lum  in  professional ag ricu ltu ra l engineering is to tra in  
engineers for ag ricu lture  in  such fields as pow er and  m achinery, struc­
tures, electrification, soil and  w ater m anagem ent, an d  the processing 
and  h an d ling  of farm  products.
O U T L IN E  O F IN S T R U C T IO N
T h e  curricu lum  leading to the degree of B achelor of A gricu ltural 
E ngineering requires five years of study. Subject m atter is d raw n from  
five basic fields of study:
1. Basic science (m athem atics, chemistry, physics, biology, bacteri­
ology, geology)
2. E ngineering  science (mechanics, p roperty  of m aterials, therm ody­
namics, hea t transfer, electrical theory)
3. E ngineering  app lication  (structural design, hydraulics, surveying, 
power, m achinery design, w ater contro l an d  m anagem ent)
4. A gricu lture  (soils, field crops, livestock feeding, farm  m anagem ent)
5. G eneral studies (English, history, p ub lic  speaking, economics)
S tudents in  this curricu lum  are req u ired  to  m eet the farm -practice
requ irem en t of the College of A gricu lture  (see the A nn o u n cem en t  of  
the N e w  York State College of Agriculture).
A D M ISSIO N  R E Q U IR E M E N T S
R equirem ents for entrance to  this curricu lum  are the same as those 
for m echanical, civil, and  electrical engineering. Since, however, it  is 
the purpose of this curricu lum  to tra in  engineers for agriculture, care­
ful a tten tion  w ill be given to evidence of in terest in  and  background 
for the work on the p a rt of applicants.
C U R R IC U L U M  (B.Agr.E.)
(For a com plete description of the courses in  ag ricu ltu re , see the A n nouncem en t  
of the N ew  York State College of Agriculture.)
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  1 M athem atics 161, Analytic Geom etry and  C al­
culus   3 3 0
Physics 115, Mechanics   3 3 2 i/ 2
Chem istry 105, G eneral Inorganic  C hem istry . . . .  3 2 3
English 111, In troductory  course   3 3 0
E ngineering 3111, D raw ing and Descriptive Ge­
om etry .............................................................................. 3 l 5
A griculture 1, O rien tation    1 1 0
T o ta l ................................................................................  16
T E R M  2 M athem atics 162, A nalytic Geom etry and Cal­
culus   3 3 0
Physics 116, W ave M otion, Sound, and H eat . 3  3 2i/g
Chemistry 106, G eneral Inorganic C h e m is try .. ..  3 2 3
English 112, In troductory  Course ..........................  3 3 0
E ngineering 3112, M echanical D rafting  ...............  3 1 5
Agr. E ngineering 2, In tro d u ctio n  to A gricultural 
Engineering ...................................................................  2 2 0
T o ta l ................................................................................  17
In  addition  to taking these courses, all freshm en m ust satisfy the  U niversity re ­
quirem ents in physical education and  in m ilitary  training.
Farm  practice is requ ired . See the Announcem en t  of the N e w  York State Col­
lege of Agriculture.
T E R M  3 M athem atics 163, Analytic Geom etry and  C al­
culus   3 3 0
Physics 117, Electricity and M agnetism  ...............  3 3 2i/g
Chem istry 301, O rganic C h e m is try .......................  2 2 0
Engineering 1151, Mechanics—Statics .................... 3 3 0
Biology 1, G eneral Biology   3 2 2 i/ 2
Geology 115, E lem entary Geology   3 2 2(4
T o ta l ................................................................................  17
T E R M  4 Physics 118, Electronics and Optics   3 3 2i/ 2
Chemistry 402, Physical Chem istry    2 2 0
Engineering 1152, Mechanics—Dynamics .............. 3 3 0
Engineering 1153, S trength of M aterials   3 3 0
Engineering 2132, Surveying   3 3 2 / 2
Biology 1, General Biology   3 2 2 i/ 2
T o ta l ................................................................................  17
In addition  to taking these courses, all sophom ores m ust satisfy the University 
requirem ents in physical education and in m ilitary  train ing .
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  5 E ngineering 1211, M aterials of C o n s tru c tio n .. ..  3 2 2i/£
E ngineering 2301, E lem entary F lu id  M echanics. . . 3 3 0
E ngineering 2731, E lem ents of S tructural Engi­
neering I    3 2 2i/2
Agronomy 1, N ature  and Properties of Soils . . . .  5 5 21/j
Engineering 1155, A pplied M athem atics   3 3 0
T o ta l ................................................................................ 17
T ER M  6 Engineering 3341, M achine Design   4 3 2'/£
Engineering 1212, M aterials of Construction . . . .  3 2 2 i/ 2
Engineering 2302, A pplied H ydraulics and  H y­
drology   3 2 2i/2
A gricultural Bacteriology 3   3 3 0
A gricultural Bacteriology L aboratory 5   1 0 4
E ngineering 2732, Elem ents of S tructural E ngi­
neering II    3 2 2i/2
T o ta l ................................................................................ 17
T E R M  7 E ngineering 2715, R einforced Concrete D esign .. 3 2 2 i/ 2
Engineering 3601, Therm odynam ics   3 2 21/2
Agronomy 11, Production  of Field Crops   4 3 2 i/ 2
Social Science Elective   3 3 0
Anim al H usbandry  10, Livestock Feed ing   4 3 2i/ 2
T o ta l ................................................................................ 17
T E R M  8 E ngineering 3602, Engineering Therm odynam ics 3 2 2i/ 2
Agr. E ngineering 221, Soils and W ater E ngineering 3 2 2 i/ 2
Agr. Economics 102, Farm  M anagem ent   5 3 3
Agr. Engineering 231, Farm  B uildings D esig n .. . .  3 2 2 i/ 2
Social Science Elective (preferably Economics) 3 3 0
T o ta l ................................................................................ 17
Summer: six-week term . No. 206, Field Problem s in  A gricultural Engineering. 
C redit 6 hours.
T E R M  9 E ngineering 3605, H eat T ransfer   3 2 2'/2
Engineering 4931, E lectrical E ngineering   3 2 2 i/|
Extension T each ing  101, O ral and W ritten  Exp. 2 2 0
Agr. Engineering 202, Farm  Power   3 2 2 i/ 2
Agr. Engineering 252, Sem inar   1 A rr. Arr.
Elective ...................................................................................  6 Arr. Arr.
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  10 E ngineering 3609, R efrigeration  and  A ir C ondi­
tioning   3 3 o
E ngineering 4932, E lectrical E n g in e e r in g   3 2 2i/£
Agr. E ngineering 203, A gricultural M achinery D e­
sign   3 2 21,4
Agr. E ngineering 252, Sem inar   1 A rr. A rr.
Elective ...................................................................................  9 A rr. Arr.
T o ta l ................................................................................  19
T o ta l for T e n  Term s 178
DESCRIPTION OF COURSES
T h e  c o u r s e s  listed in  the  preceding curricu la  are described in  the follow ing sections of this A nnouncem ent. Courses are described u nder the  heading  of the school or college in  w hich the course is 
offered. Courses in  chemistry, English, m athem atics, physics, and  cer­
ta in  courses in  economics are offered by the College of A rts and  
Sciences. Courses in  m ilitary  tra in in g  and  physical education, u n d er the 
d irect supervision of the U niversity  as a whole, are listed in  a general 
section.
T h e  courses designated by four d ig it num bers are offered by the Col­
lege of Engineering. T h e  first d ig it represents the school or departm en t. 
D escriptions of courses w ill be found  in  the section of this A nnounce­
m ent as follows:
1. E ngineering M echanics an d  M aterials 5. Chem ical Engineering
G eneral courses of instruction  req u ired  by some or all of the schools 
w ith in  the College of E ngineering b u t given in  o ther colleges of the 
U niversity are described on pages 111-118, inclusive.
For courses in  o ther colleges no t described here, to  be taken as elec­
tives, see the A nnouncem ent of the ap p ro p ria te  college.
ENG IN EERIN G  MECHANICS AND MATERIALS
Courses described in  this section are given by the D epartm en t of 
E ngineering  M echanics and  M aterials. T hey  constitu te a m ajo r p a rt 
of the stem of basic engineering science prescribed for all engineering 
students and  are directed tow ard the developm ent of fundam enta l 
background for app lica tion  to  all phases of engineering work.
A dvanced an d  g raduate  courses in  these fields are also included  in  
this section.
Messrs. CONWAY, CRANCH, CUYKENDALL, DIBBLE, G U N D ER , HO W ELL, 
JEFFREY, MASON, M OYNIHAN, PERKIN S, SACK, SLATE, STEG, STU A R T, 
and W IEG A N D T.
1134. M E C H A N IC S  OF E N G IN E E R IN G — S T R E N G T H  OF M A T E R IA L S .  C redit 
3 hrs. 1 Lect. 2 Rec. Prereq., 1153. Elastic curves, safe loads, colum ns, flexure of 
beams. Problem s showing the  app lication  of engineering design.
2. Civil Engineering
3. M echanical Engineering
4. E lectrical Engineering
6. M etallurgical E ngineering
7. A eronautical E ngineering
8. E ngineering Physics
1145. A PPLIED  E N G IN E E R IN G  M A T H E M A T IC S .  C redit 3 hrs. 1 Lect. 2 Rec. 
Prereq., M athem atics 163 and Mechanics 1134. E lem entary differential equations 
and  th e ir applications to engineering problem s in  the  civil engineering fields.
1151. M E C H A N IC S  OF E N G IN E E R IN G — S T A T IC S .  C redit 3 hrs. 1 Lect. 2 Rec. 
Prereq., Physics 115 and paralle l registra tion  in M athem atics 163. T h e  princip les of 
statics of particles, chains, and  rigid bodies. E quilib rium , friction , centroids, m om ents 
and  products of inertia , v irtua l displacem ents, graphical m ethods, th ree  dim ensional 
trusses and  frames. Vector m ethods.
1152. M E C H A N IC S  OF E N G IN E E R IN G — D YN AM IC S.  C redit 3 hrs. 1 Lect. 2 Rec. 
P rereq., 1151 and  1155 or 1156, o r paralle l registration  in  M athem atics 607. T h e  
principles of dynamics of particles and rigid bodies. R ectilinear, curvilinear, ro ta ­
tional, and  general p lane m otion of rigid bodies. Vector m ethods. (T h e  section of 
this course fo r agricu ltu ra l and  civil engineering students is offered in  th e  spring  
term  only and does no t requ ire  1155 as a prerequisite.)
1153. M E C H A N IC S  OF M A T E R IA L S .  C redit 3 hours. 1 Lect. 2 Rec. Prereq., 1151. 
Stress and strain , tension, compression, and  shear, riveted and welded joints, elem en­
tary  beam  theory, com bined stresses, colum ns, stra in  energy, beam s on several 
supports.
1154. A D V A N C E D  S T R E N G T H  OF M A T E R IA L S .  C redit 3 hrs. 1 Lect. 2 Rec. 
Prereq., 1153 and  1155. Strength, stiffness and stability  of m achine parts, disks, plates, 
shells, thick cylinders, stra igh t and curved beams; p rincipal stresses in  two and three 
dimensions; fatigue and theories of failure.
1155. A PP LIE D  E N G IN E E R IN G  M A T H E M A T IC S .  C redit 3 hrs. 1 Lect. 2 Rec. 
Prereq., 1151 and M athem atics 163. T h e  fo rm ulation  and  solu tion  of problem s, 
arising in  m echanical engineering, which involve the  use of e lem entary differential 
equations and  Fourier series. Em phasis is placed on num erical as well as analytical 
m ethods of solution.
1156. A PP LIE D  E N G IN E E R IN G  M A T H E M A T IC S .  C redit 3 hrs. 1 Lect. 2 Rec. 
Prereq., M athem atics 163. T h e  form ulation  and solution of problem s in chemical 
engineering involving ordinary  and p a rtia l differential equations, graphical and 
num erical m ethods, and special functions.
1159. A D V A N C E D  M E C H A N IC S  L A B O R A T O R Y .  C redit 3 hrs. 2-2i/2 h o u r Lab. 
Prim arily  for g raduate  students. Analysis and design of experim ents; m easuring and 
loading techniques; SR-4 stra in  gages; v ib ration  analysis of rods, plates and  shells.
1162. M E C H A N IC S  OF V IB R A T IO N .  C redit 3 hrs. 3 Lect. Fall or spring  as 
announced. For graduates and qualified undergraduates. V ibration  of lum ped  and 
continuous systems; dam ping; free and forced m otion; resonance; v ib ration  isola­
tion; self-excited v ibration.
1163, 1164. A PP LIE D  E L A S T I C I T Y . C ontinu ing  two term s. C redit 3 hrs. 3 Lect. 
For graduates and  qualified undergraduates; spring and  fall term s respectively. T h ree  
lectures pe r week each term . General analysis of stress and  stra in ; A irey’s stress func­
tion; Fourier and stra in  energy m ethods; torsion; thick cylinders; disks; beam s on 
elastic foundations; curved bars; Castigliano’s theorem .
1170. A D V A N C E D  M ECHANICS.  C redit 3 hrs. Fall term . 3 Rec. Prereq., 1155. 
T h e  form ulation  and solution of problem s in  engineering by vector m ethods, L a­
grange’s equations, generalized coordinates, Fourier series. Conservative systems.
1171. A D V A N C E D  M ECHANICS.  C redit 3 hrs. Spring term . 3 Rec. C on tinuation  
of 1170. Nonconservative systems, energy m ethods, im pact loads, operational m ethods.
1175. I N T R O D U C T I O N  T O  N O N L I N E A R  M ECHANICS.  C redit 3 hrs. 3 Rec. 
Spring term . A study of the m ethods of analysis of the  n o n linear electrical and  
m echanical systems frequently  encountered in  practice, includ ing  criteria  fo r stability
and a com parison betw een linear and nonlinear m ethods. Emphasis will be placed 
upon the discussion of a num ber of problem s ra th e r  th an  upon  the coverage of a 
broad field.
1176. IN T R O D U C T I O N  T O  N O N L I N E A R  M E C H A N IC S  II.  C redit 3 hrs. Fall 
term . 3 Rec. Prereq., 1175, or perm ission of the  instructor. C ontinuation  of 1175. 
N onlinear ordinary  differential equations of second and h igher order. In troduction  
to nonlinear p a rtia l differential equations. Exam ples are taken from  electrical engi­
neering and the m echanics of continua.
1198, 1199. P R O JE C T.  C redit 3 hrs. each term . W ork of the n in th  and  ten th  terms 
in the form  of projects to in tegrate the tra in ing  in  m echanical engineering when 
such work is done principally  in  the field of engineering mechanics.
1172. SELECTED TOPICS I N  E N G IN E E R IN G  M EC HAN IC S.  C redit as arranged 
any term.
T heory  of Elastic Stability 
T heory  of Plates and  Shells 
Rocket T heory  and  Design 
W ave Propagation
1201. E N G IN E E R IN G  M A T E R IA L S .  C redit 3 hrs. 3 Lect. Prereq., 1153 and 
Chemistry 402. A lecture course trea ting  the  physical and electrical properties of 
engineering m aterials w ith special em phasis on the re la tion  of these properties to 
the  structure  of the m aterials and to their form ing, working, h eat treatm ent, etc.
1202. A D V A N C E D  E N G IN E E R IN G  M A T E R IA L S .  C redit 3 hrs. Fall term . P ri­
m arily for fifth-year students in engineering physics; others w ith consent of instruc­
tor. Discussion of a nu m b er of special topics in the field of engineering m aterials, 
such as plastic and  rheological properties; dielectric and m agnetic behavior; semi­
conductors, etc. Em phasis is given to the in te rp reta tio n  of the phenom ena in ligh t 
of m odern theories in  physics of solids and  liquids; curren t lite ra tu re  is included 
in the assignments.
1211. E N G IN E E R IN G  M A T E R IA L S .  C redit 3 hrs. 2 Rec. 1 Lab. Prereq., 1153 
and Chemistry 402. A study of the  physical and m echanical properties of ferrous 
and nonferrous m etals and alloys.
1212. E N G IN E E R IN G  M A T E R IA L S .  C redit 3 hrs. 1 Rec. 2 Lab. Prereq., 1211. 
Should be preceded by or taken concurrently  w ith 2715. A continuation  of 1211 with 
special em phasis on tim ber, cem ent, concrete, and elem ental concrete structural 
members.
1221. E N G IN E E R IN G  M A T E R IA L S .  C redit 3 hrs. 3 Lect. 1 Rec. Prereq., 1153 
and  C hem istry 402 or its equivalent. A lecture course on the  physical and m echanical 
properties of m aterials which govern th e ir  adap tab ility  for specific service req u ire ­
ments. Following the  developm ent of the general principles involved, their specific 
application  to iron  and steel is exam ined and explained.
1222. E N G IN E E R IN G  M A T E R IA L S .  C redit 3 hrs. 2 Lect. 1 Rec. Prereq., 1221 and 
Organic Chemistry 301 or th e ir  equivalent. A lecture course con tinu ing  the  work of 
1221 as applied to h igh alloy steels, cast irons, the nonferrous alloys and some non- 
m etallic m aterials. T h e  effects of corrosion and tem pera ture  on the  p roperties of 
m aterials are discussed.
1223. E N G IN E E R IN G  M A T E R IA L S .  C redit 3 hrs. 2 Lect. 1 Lab. Prereq., 1153 
and Chemistry 401. A study of the properties of ferrous and nonferrous m etals and 
alloys, and nonm etallic  m aterials such as cem enting m aterials and concrete, plastics, 
wood, rubber, therm al and electrical insulating  m aterials.
1231. E N G IN E E R IN G  M A T E R I A L S  L A B O R A T O R Y .  C redit 3 hrs. 1 Lect. 1 Lab. 
Prereq., 1221 and  1153. M aterials testing an d  the  properties of m etals and alloys. 
Tension, torsion, compression, bending, im pact, fatigue, hardness, ductility , ferrous 
alloys, h eat treatm ents, nonferrous alloys, m etallography, radiography and m agnaflux.
1232. E N G IN E E R IN G  M A T E R I A L S  L A B O R A T O R Y .  C redit 3 hrs. 1 Lect. 1 Lab. 
Prereq., 1222 and 1231. M aterials testing and  the  properties o£ the follow ing non- 
m etallic m aterials: oils and lubricants, fuels, plastics, wood, cem enting m aterials, 
and concrete.
1233. E N G IN E E R IN G  M A T E R I A L S  L A B O R A T O R Y .  C redit 3 hrs. 1 Lect. 1 Lab. 
Prereq., 1255, 1256, and 1153. M aterials testing and  the p roperties of m aterials. 
Tension, torsion, bending, compression, im pact, fatigue, creep an d  hardness; m agna- 
flux and  radiography; photoelasticity; lubricants; lubrication .
1252. A P P L IC A T IO N S  OF E N G IN E E R IN G  M A T E R IA L S .  C redit 3 hrs. 2 Lect. 
1 Rec. Prereq., 1231. T h is course covers the  applications of physical m etallurgy to 
problem s in  engineering and  processing operations, including casting, m echanical 
working and  h eat treatm ent, and the  use of ferrous and  nonferrous m etals and 
alloys.
1255, 1256. M A T E R I A L S  OF C O N S T R U C T IO N .  C redit 3 hrs. each term . 3 Lect. 
Prereq. or paralle l courses, Physical Chem istry 403, 404. An in troductory  presentation  
of th e  n a tu re , properties, trea tm ent, and applications of the m ore im p o rtan t m etals 
and  alloys, including extractive and physical m etallurgy an d  behavior u n d e r service 
conditions. N onm etallic  m aterials, including refractories, cem ent, protective coatings, 
and plastics, are also discussed.
1298, 1299. P RO JE C T.  C redit 3 hrs. each term . W ork of the n in th  and ten th  terms 
in th e  form  of projects to in tegrate the  tra in ing  in  m echanical engineering when 
such work is done principally  in  the field of engineering m aterials.
1272. S ELEC TED TOPICS I N  E N G IN E E R IN G  M A T E R I A L S .  C redit as arranged 
each term .
Engineering M aterials Research 
Advanced Concrete 
Plastic B ehavior of Solids 
S tructure and Properties of M atter 
Physics of E ngineering M aterials
CIVIL E N G IN E ER IN G  
D E SC R IPT IV E  G E O M E T R Y  A N D  D R A W IN G
Mr. JENK INS and others.
2001. D R A W IN G .  C redit 3 hrs. Fall. A first course of elem entary civil engineering 
draw ing, em phasizing the  fundam entals of the  g raphic language as used in  engi­
neering. T echnical lettering, the  use of instrum ents, o rthograph ic  projection, free­
h an d  and technical sketching, working drawings, and charts and  graphs. P rin ts are 
m ade of m any of the  tracings.
2002. D R A W IN G .  C redit 3 hrs. Spring. Prereq., 2001 or equivalent. Instruc tion  
and d rill in the fundam ental conceptions of descriptive geom etry dealing  w ith the 
g raphic solution of advanced space problem s. T h is  course develops a firm  grasp of 
the principles of projection and provides am ple tra in ing  in  visualization. Practical 
civil engineering problem s from  the fields of topographic m apping , struc tu ra l d ra ft­
ing, and cartography are included in  the  course.
2004. A D V A N C E D  D R A W IN G .  C redit 1—3 hrs. Problem s in  concrete, struc tu ra l, 
topographical, highway, and  sanitary drafting; engineering drawings, rendered  in  
color, to enable the  studen t to supplem ent o rd inary  drawings w ith artistic  rep re ­
sentations, so portrayed as to be readily in tellig ib le to  persons w ithou t technical 
training.
2005. C A R T O G R A P H Y . C redit 3 hrs. Fall. A study of the  field of cartography, 
w ith particu la r a tten tion  to  the principles of m ap projections, the  conventions, scales,
and construction of planim etric , topographic, and chorographic m aps from  survey 
notes and da ta  from  aerial photographs. A first course to com bine photogram m etry 
and topographic surveying in to  a practical course on m ap m aking and  in te rp reta tion .
2006. M A P  R E P R O D U C T IO N .  C redit 3 hrs. Spring. T h e  p rep ara tio n  of m ap 
m anuscripts and models for reproduction  by bo th  pho tographic  and  m echanical 
m ethods of duplication. T h e  selection, evaluation, and organization of cartographic 
m ateria l from  ground and aerial surveys in to  m ap editions will assure the  p roper 
p rocedure to adopt for local circumstances.
SU RV EY IN G
Messrs. LYON, M cNA IR, SPRY, and  others.
2111. E L E M E N T A R Y  SU R V EYIN G .  C redit 2 hrs. Spring. 1 Rec. 1 Lab. Use and 
care of steel tape, level, and  transit; note keeping; fundam ental surveying m ethods; 
m easurem ents of lines, angles, and differences of elevations; areas and plotting .
2112. A D V AN C E D  SU R V E Y IN G .  C redit 3 hrs. Fall. 2 Rec. 1 Lab. Prereq., 2111. 
Elem ents of topographic, hydrographic, and geodetic surveying; m ap projections; 
elem ents of practical astronomy; city, land, and m ine surveying; theory of errors; 
surveying specifications.
2113. R O U T E  A N D  A E R I A L  SU R V EYIN G .  C redit 3 hrs. Spring. ,1 Rec. 2 Lab. 
Prereq., 2112. T heory  and practice in  photogram m etric  m ethods; theory and  practice 
in  staking ou t rou te  locations involving sim ple, transition , and  vertical curves; e a r th ­
work m easurem ents and  com putations. A bout one-th ird  of the  course is devoted to 
photogram m etry, one th ird  to p ap er reconnaissance, curve theory, and earthw ork 
com putations, and  one-th ird  to field work associated w ith rou te  locations.
2114. S U M M E R  SURVEY.  (Topographic, H ydrographic, R oute, and  Geodetic Sur­
vey Camp.) C redit 5 hrs. Field and  office work six days a week for five weeks. D ate to 
be announced in  spring term . Prereq., 2113. Practical experience in  surveying un d er 
field conditions. Extensive topographic survey and corresponding m ap w ith  emphasis 
on transit-stadia and  p lane table-stadia m ethods. H ydrographic survey and m ap 
of C ayuta Lake. Com plete rou te  survey including reconnaissance from  aerial ph o to ­
graphs, pre lim inary  survey, paper location, and staking of the final line. All h o ri­
zontal and vertical control surveys are executed according to present standards, 
including base-line taping, triangu lation  w ith repeating  and  d irection type optical- 
reading theodolites, subtense and  trig  traverse, precise leveling, and  altim etry. 
Astronom ic observations for azim uth and position are m ade and  results com puted.
2115. L E A S T  SQUARES: A D J U S T M E N T  OF O B SE R V A T IO N S.  C redit 3 hrs. 
Fall. 2 Rec. 1 Lab. Designed for students desiring to m ake experim ental investi­
gations. Studies are m ade of the principles of probability ; precision of observations, 
the propagation  of errors, and the app lication  of the fundam ental principles of least 
squares to typical surveying problem s; criteria  for determ in ing  the significance of 
results; and  derivation  of em pirical form ulas.
2117. GEOD ETIC SU R V EYIN G .  C redit 3 hrs. 3 Rec. Prereq., consent of instructor. 
Consideration of special problem s in  geodetic surveying; base line; triangulation; 
traverse; precise leveling; deflection of th e  p lum b line; figure of the  earth ; de­
term ination  of gravity; isostasy; m agnetic properties of the  earth . Subject to arrange­
m ent to m eet the  special needs of students.
2119. M A P  P RO JE C TIO N S.  C redit 3 hrs. 1 Rec. 2 Lab. T h e  theory of m ap 
projections. C onstruction of projections. P lane coordinate systems.
2120. V E R T IC A L  C O N T R O L .  C redit 3 hrs. Spring. Prereq., 2113. Lectures, 
reading, and field work. Principles of establishing a geodetic sea-level da tum  and  of 
perform ing barom etric, trigonom etric, sp irit, and  electronic leveling. Study of 
precision a ltim etry  by the  single-base, two-base, and  leapfrog m ethods. D eterm ina­
tion of economic relationships of vertical control m ethods to m app ing  scale especially 
for photogram m etric  m apping.
2121. E L E M E N T S  OF P H O T O G R A M M E T R Y .  C redit 3 hrs. Fall. Prereq ., 2113. 
Lectures, recitation , and  laboratory  work. Principles and  practice of terrestria l and 
aerial photogram m etric  m apping, including p lann ing  flights, contro l surveys, u n ­
controlled mosaics, radial-line control, sim ple stereo-plo tting  instrum ents, parallax  
distortions, graphical tilt determ ination , trim etrogen charting , and economics.
2122. A D V A N C E D  P H O T O G R A M M E T R Y . C redit 3 hrs. Spring. Prereq., 2121. 
Lectures, reading, and laboratory  work. An advanced study of photogram m etric  
p rinciples includ ing  controlled mosaics, rectification, graphical, m echanical, and 
analytical space orien tation . R eadings and reports from  cu rren t technical lite ra tu re . 
T h e  principles of m any photogram m etric  p lo tters are studied  together w ith the 
economic re la tion  of these instrum ents to density of field control, office m ethods, 
and  personnel.
2123. S U R V E Y IN G  A N D  M A P P IN G  I N S T R U M E N T A T I O N .  C redit 3 hrs. Spring. 
Prereq., 2121. Lectures and assigned reading. In d ep en d en t study of developm ents in 
surveying, m apping, and photogram m etric  instrum ents including a b rief historical 
sketch of instrum entation ; optical-reading levels and transits; electronic base line 
m easurem ent; precision altim eters; sonar equ ipm ent; equ iangulato r, odograph, and 
stereoscopic plotters. C orrelation of the  princip les of new instrum ents and  m ethods 
in  this rapidly  developing field.
2131. E L E M E N T S  OF SU R V EYIN G .  C redit 1 h r. 1 Lab. Fundam entals of engineer­
ing m easurem ents. A ppreciation of observations and  errors. Principles of recording 
data. Use of steel tape, level, and transit. Problem s of p a rtic td a r in terest to students 
in  fields o ther th an  civil engineering.
2132. S U R V EY IN G .  C redit 3 hrs. Spring. 2 Rec. 1 Lab. Fundam entals of engineer­
ing m easurements. A ppreciation of m ethods of observations and  errors. P rinciples of 
recording data. Use of steel tape, level, transit, an d  p lane table. Aerial m apping. 
Emphasis on problem s comm on in  agricu ltu ra l engineering.
2142. GEOD ETIC O R  P H O T O G R A M M E T R I C  E N G IN E E R IN G  R ESE A RC H .  
Prerequisites will depend upon  the line of work to be  pursued. Special problem s in 
least squares, reduction  of triangulation , and  photogram m etric  surveying as may be 
arranged.
2143. S E M IN A R  I N  GEODESY O R  P H O T O G R A M M E T R Y .  C redit 1 to 6 hrs. 
O pen to specially selected seniors or g raduate  students. A bstraction and  discussion 
of technical papers and publications in  the geodetic o r photogram m etric  field.
H Y D R A U LIC S A N D  H Y D R A U L IC  E N G IN E E R IN G
Messrs. BOGEMA, C HRISTENSEN , JORISSEN, PR IE ST , an d  R EID .
2301. FLUID M EC H AN IC S.  C redit 3 hrs. 3 Rec. Prereq., 1152. F lu id  properties. 
Pressure and  pressure intensity. H ydrostatics. F lu id  flow concepts and  basic equations. 
D im ensional analysis. Sim ilitude. L am inar and tu rb u len t flow. Flow in  pipes. Flow 
in open channels. Flow around  im m ersed bodies.
2302. APP LIE D  H Y D R A U L IC S  A N D  H Y D R O L O G Y .  C redit 3 hrs. 2 Rec. 1 Lab. 
Prereq., 2301. A pplication  of fluid mechanics principles to hydrau lic  problem s. Flow 
m easurem ent. H ydraulic  m achinery. O il hydraulic  systems. E lem ents of hydrology, 
including ra infall and runoff relations.
2303. A D V A N C E D  H Y D R A U LIC S .  C red it 3 hrs. Fall. 3 Rec. Prereq., 2302 o r 2331. 
T h is course involves m ore detailed  and extended theory and  application  th an  the 
first course. Problem s considered include stability  of flotation, barom etric  leveling, 
fluids subject to acceleration, hydrau lic  sim ilitude, w ater ham m er, and open channel 
flow.
2304. H Y D R A U L IC  M E A S U R E M E N T S .  C redit 3 hrs. Fall. 3 Rec. Prereq., 2302. 
T h e  general flow equation . V olum etric and w eight m easurem ents. Pressure and 
pressure intensity. M easurem ents o£ fluid velocity. R ate  of flow m easurem ents in 
pipelines and open channels. M easurem ents un d er special conditions. G raphical and 
analytical m ethods of analyzing data . E rrors and tolerances.
2305. H Y D R O D Y N A M IC S .  C redit 3 hrs. Spring. 3 Lect. Prereq., 2302 or 2331 and 
D ifferential Equations. Equations of m otion  for nonviscous liquids, force potentials, 
velocity potentials, conform al m apping, circulation, vortices, equations of m otion 
for viscous liquids, boundary  layer, separation, drag, turbulence, and  wave m otion.
2306. PUM PS A N D  TU R B IN E S .  C redit 3 hrs. Spring. 2 Rec. 1 Lab. Prereq., 2302 
or 2331. T heory  and characteristics of the  hydraulic  ram ; reciprocating  and cen tri­
fugal pum ps; im pulse, reaction, and p ropeller type turb ines; selection and testing 
of hydraulic  m achinery.
2307. F L O W  OF LIQ UIDS I N  OPEN C H A N N E LS.  C redit 3 hrs. Fall. 3 Lect. 
Prereq., 2302. U niform  flow, rapid ly  varied flow, gradually  varied flow, subcritical 
transitions, waves, supercritical transitions, bends, precipitous slopes, energy dis­
sipation, and spillways.
2308. H Y D R A U L IC  MODELS.  C redit 3 hrs. Spring. 1 Rec. 2 Lab. P rereq ., 2302. 
T heory  of sim ilitude and  its application  to m odels. D im ensional analysis, develop­
m ent of prediction  equations, observations and  m easurem ents, theory of models, 
design and  construction of models, distorted  models, m odels of rivers, spillways, and 
ou tle t works.
2331. F LU ID  M EC HAN IC S.  C redit 3 hrs. 3 Rec. Prereq., 1152. Statics, dynamics 
of fluid flow, law of continuity , energy equation , tu rbulence, flow of compressible 
fluids, im pulse m om entum  relations, resistance of subm erged bodies, lubrication , and 
hydraulic  m achinery.
2342. H Y D R A U L IC S  R E SE A RC H .  Prereq., 2302 or equivalent. T h e  subject and 
scope of the investigations in  experim ental or theoretical hydraulics should be 
selected by conference a t the  beginning of the  term  if no t previously arranged. I t  is 
perm issible and  often desirable for two students to work together on the  same 
investigation.
2343. H Y D R A U L IC S  SE M IN A R .  C redit 1-6 hrs. A bstraction and discussion of 
technical papers and  publications in the  hydraulics engineering field.
2403. H Y D R A U L IC  S T R U C T U R E S .  C redit 3 hrs. Spring. 3 Rec. Prereq., 2412. 
Discussion of advanced problem s re la ted  to hydrau lic  structures. Stress analysis in 
dams. Design of arch dams. Sedim entation. Spillways and river protection  works. 
C hannel transitions and controls. H ydraulics of locks.
2404. W A T E R  P O W E R .  C redit 3 hrs. Fall. 2 Lect. 1 Lab. Prereq., 2302. H ydro­
logic and hydraulic  investigation of w ater power sites; selection of turbines, power 
p lan t layout and  equipm ent; economic considerations. Problem s cover determ ination  
of available power, selection of turbines, use of pondage and storage, and de term ina­
tion of annual power o u tpu t.
2411. R IV E R S  A N D  H A R B O R S .  C redit 3 hrs. Fall. 3 Lect. Prereq., 2302 and  2412. 
Rivers: regim en of flow in  n a tu ra l streams, flood waves, flood control, sedim entation, 
channel im provem ent, canalization, tidal effects, and ports. H arbors: gravity waves, 
shore im provem ent, h a rb o r im provem ent, ports, and  canals.
2412. H Y D R A U L IC  E N G IN E E R IN G .  C redit 3 hrs. 3 Rec. Prereq., 2302. In tro ­
duction  to  hydraulic  engineering problem s. Purpose, p lann ing , and com ponent parts 
of hydraulic  projects. Flood routing . G round w ater hydraulics. Reservoirs. Dams, 
spillways, and river p ro tection  works. Flum es and  channels. Conduits, tunnels, 
penstocks. Locks. H ydraulic  studies.
2442. H Y D R A U L IC  E N G IN E E R IN G  R E SE A RC H .  P rereq., 2412 and  one add i­
tional elective course in field of selected research. Subject and  scope of investigation 
to be undertaken  is selected by conference a t beginning of term . E xtraction  of 
p e rtin en t da ta  from  all available sources; construction and operation  of hydraulic  
laboratory  models.
2443. H Y D R A U L IC  E N G IN E E R IN G  S E M IN AR .  C redit 1-6 hrs. Discussion of 
selected topics in  the hydraulic  engineering field.
SA N ITA R Y  E N G IN E E R IN G
Messrs. GATES, G IFFT , and LYNCH.
2501. M IC R O B IO L O G Y  I N  E N G IN E E R IN G .  C redit 3 hrs. 2 Rec. 1 Lab. Prereq., 
Chem istry 106. In tro d u ctio n  to the  n a tu re , characteristics, and  activities of m icro­
organisms and  th e ir  effect on  m an  and  his environm ent, including th e ir roles in 
th e  transm ission of disease, th e  cycles of n a tu re , the decom position of organic and 
inorganic m aterial, and  in dustria l applications and  processes.
2502. W A T E R  SU P P LY A N D  T R E A T M E N T .  C red it 3 hrs. 2 Rec. 1 Comp. 
Prereq., 2301, 2501. Sources of w ater supply, q u an tity  available, uses, and rates of 
dem and. Q uality, exam ination , trea tm en t, an d  purification. Collection, storage, 
pum ping, and  d istribu tion  systems. L aboratory  periods include reports on w ater 
supply systems, design problem s, and  cost estimates.
2503. S E W E R A G E  A N D  S E W A G E  T R E A T M E N T .  C redit 3 hrs. 2 Rec. 1 Comp. 
Prereq., 2301, 2501. T h e  design of sanitary and  storm  sewers and  the  m ethods of 
trea ting  sewage problem s. T h e  problem s are largely of the  n a tu re  of separate designs.
2504. S A N I T A R Y  B IO LO G Y.  R eq u ired  of g raduate  students w ho have no t had  
2501 or its equivalent. C redit 3 hrs. 2 Lect. 1 Lab. Special assignments. E ither term . 
Fundam entals and  m ethods of m icrobiology w ith  em phasis on  w ater bacteriology 
and  aquatic  biology. T h e  n a tu re  and contro l of m icroorganism s associated w ith  w ater 
quality  and trea tm en t and biology of self-purification and  of waste trea tm en t 
processes.
2506. A D V A N C E D  W A T E R  SUPPLY.  C redit 3 hrs. Spring. Prereq ., 2502. G eneral 
principles and m ethods involved in  fu rn ish ing  safe w ater supplies of satisfactory 
quality . W ater trea tm en t m ethods, and  design and  operation  of w ater trea tm en t 
plants.
2507. A D V A N C E D  W A S T E S  T R E A T M E N T .  C redit 3 hrs. Fall. Prereq., 2503. 
Principles involved in  the design, construction, and  operation  of sewage trea tm en t 
works, including reference to existing typical p lants. T h e  disposal of sewage by 
d ilu tion ; stream  po llu tion  and  self-purification; sewage trea tm en t m ethods.
2508. IN D U S T R I A L  W ASTES.  C redit 3 hrs. Fall. Prereq., 2503. T h e  trea tm en t 
of industria l wastes, such as wastes from  tanneries, packing houses, m ines, canning 
factories, textile  m ills, p ap er and  p u lp  m ills, creameries, cheese factories, con- 
denseries, breweries, sugar refineries, etc. N um erous references, bu lle tins, reports.
2509. PUBLIC H E A L T H  A N D  C O M M U N IT Y  S A N I T A T I O N .  C redit 3 hrs. 
Spring. 3 Rec. A general course ou tlin ing  principles of com m unicable disease control; 
organization of h ea lth  departm ents; environm ental san ita tion , w ater supply, waste 
disposal, m ilk, food sanitation; insect and  roden t control; in d u stria l hygiene; vital 
statistics. Course adjusted  to the  needs of the  students enrolled.
2511. S A N I T A R Y  E N G IN E E R IN G  L A B O R A T O R Y .  C redit 3 hrs. 1 Rec. 2 Lab. 
Prereq., 2502, 2503. T h e  application  of physical, chem ical, and  bacteriological 
principles, m ethods, an d  procedures to the  analysis and  trea tm en t of w ater, sewage, 
and industria l wastes. Laboratory  scale study of w ater and  sewage trea tm en t processes.
2532. M U N IC IP A L  S A N I T A T I O N .  For students n o t in  Civil Engineering. C redit 
3 hrs. Fall. Lectures, reports, field trips. T h e  principles of w ater supply, disposal 
of wastes, and  com m unity sanita tion  as re la ted  to m unicipal and  regional problem s,
from  the  standpoin t b o th  of p lann ing  and operation. Economic and legal problem s 
in connection w ith industria l wastes and stream  po llu tion  control program s.
2541. PRO JE C T.  C redit 3 hrs. Should be preceded by 2502 and 2503 or equivalent 
courses. Problem s may be elected such as the  design of sewerage systems, o r trea t­
m ent p lan ts fo r m unicipal sewage, industria l waste, o r in d ustria l o r m unicipal 
w ater supply.
2542. S A N I T A R Y  E N G IN E E R IN G  R E SE A RC H .  Prerequisites will depend upon 
the  particu la r problem  to be pursued, b u t  in  general they should include work in 
w ater analysis and bacteriology, and courses in hydraulics and sanitary engineering 
dealing w ith the  field in  w hich the work is to be undertaken . H ours, cred it for 
work, variable.
2543. S A N I T A R Y  E N G IN E E R IN G  SE M IN A R .  O pen to  specially selected seniors 
o r graduate  students. C redit 1-6 hrs. A bstraction and  discussion of technical papers 
and  publications in  the  sanitary field.
T R A N S P O R T A T IO N  E N G IN E E R IN G
Messrs. BELCH ER, H E W IT T , and LEWIS.
2602. T R A N S P O R T A T I O N .  C redit 3 hrs. 3 Rec. Prereq., Economics 105 o r consent 
of the instructor. T h e  historical, economic, regulatory, construction, and operational 
aspects of transporta tion . Designed particu larly  for engineering students.
2610. H I G H W A Y  E N G IN E E R IN G .  C redit 3 hrs. 2 Lect. 1 Lab. Prereq., 2113, and 
preceded by or taken concurrently  w ith 2725. Highway adm inistration , p lanning, 
economy, and finance; location (aerial pho to  m ethods included); elem ents of geo­
m etric design, intersections; traffic engineering; drainage; highway m aterials and  
soils; subgrade structure; base courses; design and  construction of flexible and  rigid 
pavem ents.
2612. H I G H W A Y  L A B O R A T O R Y — B IT U M IN O U S .  C redit 3 hrs. Spring. P re ­
req., 2610, o r may be taken concurrently  w ith  2610. B itum inous m aterials a re  tested 
and aggregates studied  for th e ir com patibility  w ith b itum ens. Mixes are designed 
and  tested for stability. Condition surveys are m ade on various classes of b itum inous 
pavem ents. Laboratory  fully equ ipped  for all phases of applied  and  research studies.
2613. H I G H W A Y  L A B O R A T O R Y — S T A B IL IZ A T IO N .  C redit 3 hrs. Fall. 2 Lab. 
1 Seminar. Prereq., 2725 and 2610, o r m ay be taken concurrently  w ith 2610. Evalu­
ation of cu rren t soil stabilization practices. C orrelation  of field and laborato ry  com­
paction procedures. Freeze-thaw and streng th  tests on soil samples stabilized w ith 
bitum inous m aterials, Po rtland  cem ent, and chemicals. C ondition surveys are m ade 
on stabilized roads. Laboratory  fully equ ipped  fo r a ll phases of applied  and research 
studies.
2614. H I G H W A Y  DESIGN— S T R U C T U R A L .  C redit 3 hrs. Fall. 3 Rec. Prereq., 
2610, o r consent of the  instructor. P a rt I: Soil index properties and highway soil 
classification systems; surveying and  sam pling; subgrade evaluation, includ ing  field 
and  laboratory  CBR; subgrade m odulus; com paction, drainage, and frost action; 
stabilization; aggregates. P a rt II: Design and construction of base and surface courses 
for flexible pavem ents. P a rt III : Design and construction of rigid pavem ents.
2615. H I G H W A Y  DESIGN— G E O M E TR IC .  C redit 3 hrs. Spring. 1 Lect. 2 Lab. 
Prereq., 2610, or consent of the  instructor. R oute  selection; design controls and  
criteria , includ ing  vehicle characteristics and  highway capacity; sight distance, and  
horizontal and  vertical control; cross section elem ents; right-of-way problem s and 
access control; at-grade intersection design, includ ing  ro tary  and  channelized in te r­
section; grade separations and  interchanges; regional systems of highways, freeways, 
and parkways.
2617. A I R P O R T  E N G IN E E R IN G .  C redit 3 hrs. Spring. 2 Rec. and 1 Lab. Prereq.,
2610, 2725. A irport adm inistration , p lann ing , and design. Site selection—size and 
location; design standards; a irp o rt layout—runw ay patte rns and orien tation ; flexible 
and rig id  pavem ent design; drainage, gradings; m arking an d  lighting.
2618. L O W -C O S T  R OADS.  Prim arily  for foreign students. C redit 3 hrs. Prereq., 
2610 or its equivalent. Study of economic im portance of routes and selection of roads 
(farm -to-m arket) to  be im proved; location and design; subgrade soils and stabilization 
of subgrade soils by use of adm ixtures, chemicals, and b itum inous m aterials; d ra in ­
age structures; b itum inous treatm ents and b itum inous m ats for stabilized subgrades. 
Survey of the  experim ental work in the use of m aterials and design and construction 
of low-cost roads.
2619. TRAFFIC  E N G IN E E R IN G — O P E R A T IO N S .  C redit 3 hrs. 2 Lab. 1 Seminar. 
Prereq., preceded by or taken concurrently  w ith  2620. Definition of traffic problem s; 
collection of field data; analysis of field da ta ; findings, conclusions, and  recom m enda­
tions. Traffic surveys. Design of traffic control systems.
2620. TRAFFIC  E N G IN E E R IN G .  C redit 3 hrs. 2 Rec. 1 Lab. Prereq., 2610. City 
and highway traffic surveys and designs. Accidents, congestion, delay, speed, volum e, 
density, parking, channelization, lighting, traffic contro l and  routing . Signs, signals, 
and m arkings. U rban traffic consideration in city p lann ing . D river reactions and  h ab it 
pa tte rn . Traffic engineering organization.
2621. A N A L Y S IS  A N D  I N T E R P R E T A T I O N  OF A E R I A L  P H O T O G R A P H S .  
P reregistration  requ ired . C redit 3 hrs. 2 Lect. 1 Lab. (T he studen t is expected to pay 
the cost of field trips and  aerial photographs for use in a term  project which am ounts 
to approxim ately  $10.) A study of th e  soil and  rock areas of the U nited  States 
and the  patte rns present in aerial photographs. Fundam en ta l elem ents of soil p a t­
terns are analyzed to p e rm it de term ination  of soil tex ture, type of bedrock, and 
drainage properties. Field tra in ing  in selected test areas. Emphasis is placed on 
in te rp reta tio n  for engineering, regional p lanning, and  agricu ltu ra l purposes.
2622. A D V A N C E D  I N T E R P R E T A T I O N  OF A E R I A L  P H O T O G R A P H S .  P re ­
registration  requ ired . C redit 3 hrs. O rganization of course depends upon  fields of 
interest. Special problem s: four each on ground water, engineering projects, ag ri­
cu ltu ra l soils m apping, and irrigation .
2641. P R O JE C T,  T R A N S P O R T A T I O N  E N G IN E E R IN G .  C redit 3 hrs. Projects in 
the various fields of transporta tion , advanced aerial pho tographic  studies, and traffic 
engineering may be developed by conference betw een professors and  students. 
Projects may involve in tegrated  p lan n in g  or design draw ing upon  several fields of 
interest, o r they may concentrate upon special subjects. A dequate facilities, m ateria l, 
and sources of data  are necessary to a satisfactory project.
2642. T R A N S P O R T A T I O N  E N G IN E E R IN G  R E SE A R C H .  S tudents who wish to 
pursue one particu la r branch  of tran sporta tion  engineering  fu rth e r th an  can be 
done in any of the  regu lar courses may elect work in this field. T h e  work may be 
in th e  n a tu re  of an investigation of existing m ethods or systems, theoretical work 
w ith a view to sim plifying present m ethods of design or proposing new m ethods, or 
experim ental investigation of su itable problem s.
2643. T R A N S P O R T A T I O N  E N G IN E E R IN G  S E M IN A R .  C redit 6 hrs. N um ber 
of m eetings a week to be  arranged. A bstraction and discussion of selected technical 
papers and  publications in the  transporta tion  engineering  field.
S T R U C T U R A L  E N G IN E E R IN G
Messrs. B ljLA A R D , B RUN GRABER, FISH ER , GURALNICK, H O U G H , MASON,
M cG U IR E, and W IN T E R .
2701. E L E M E N T A R Y  S T R U C T U R A L  A N AL YSIS .  C red it 3 hrs. 2 Rec. 1 Lab. 
Prereq., 1153. A first course in struc tu ra l theory. D eterm ination  of reactions and
in te rnal forces and m om ents in beams, girders, trusses, sim ple frames, and three- 
h inged arches due to stationary  and m oving loads. Use is m ade of graphical and 
analytical m ethods and of influence lines.
2702. S TE E L  A N D  T IM B E R  S T R U C T U R E S .  C redit 3 hrs. 3 Lab. Prereq., 2701. 
Analysis and design of steel m em bers and  connections. Design of welded and  riveted 
roof trusses. Design of steel railway girder bridge. Characteristics, properties, and 
mechanics of tim ber. P artia l design of segm ental-m em ber tim ber-roof truss.
2704. S T A T I C A L L Y  I N D E T E R M I N A T E  S T R U C T U R E S .  C redit 3 hrs. 3 Lect. 
Prereq., 2702. Deflections. Classical and m odern  m ethods of analysis of statically 
indeterm inate  beams, frames, trusses. M ethods of analysis. Influence lines. Members 
of varying cross section.
2706. A D V A N C E D  STE E L  DESIGN.  C redit 3 hrs. 3 Lab. Prereq., 2713 o r the 
equivalent. C ritical study of cu rren t specifications for the design of steel buildings. 
Study of steel fram ing systems in  cu rren t use. Problem s in the  analysis and design 
of commercial and industria l buildings.
2709. A D V A N C E D  S T R U C T U R A L  A N ALYSIS .  C redit 3 hrs. 3 Rec. Prereq., 
2704 or equivalent. Review of fundam ental m ethods for solving indeterm inate  
structures and extension to m ore involved problem s. Curved beams, arches, rings, 
space frames. N um erical m ethods, lim it analysis, m odel analysis.
2710. S T R E N G T H  OF S T R U C T U R E S .  C redit 3 hrs. 3 Rec. Prereq., 2704; can be 
taken concurrently . Analysis of two- and three-dim ensional stress and strain . Theories 
of failure of ductile and b rittle  m aterials. Strain energy m ethods applied  to bending, 
shear, buckling, and  im pact. S tructural m aterials un d er load, stra in  hardening, 
residual stresses, hysteresis, stress concentration, a lte rn a tin g  stress. Design for fatigue. 
Stresses beyond the  elastic lim it. P lastic o r  u ltim ate  design of steel and  reinforced 
concrete structures. C ritical discussion of cu rren t design specifications.
2711. B U C K L IN G  OF S T R U C T U R E S .  C redit 3 hrs. 3 Rec. Prereq., 2710 and  1145 
or equivalent. Analysis of elastic and  plastic stability. D eterm ination  of buckling 
loads and m axim um  stresses of colum ns w ith and w ithout in itia l crookedness and 
eccentricity. Solid and open web colum ns w ith variable cross-section. Beam columns. 
Lateral streng th  of unbraced beams. Buckling loads and  u ltim ate  streng th  of th in , 
compressed plates. Design of thin-w alled steel structures. Critical discussion of current 
design specification.
2713. S T R U C T U R A L  DESIGN.  C redit 3 hrs. 3 Lab. Prereq., 2702, 2704, 2715, 2720. 
P rim arily  a project course. Discussion of fatigue, lim it design, ligh t gage steel
design. Design of a highway truss bridge. P lann ing  and design of representative
portions of a complete struc tu ra l project (building, bridge, or o th er structure.)
In tegra ted  use of procedures presented in  o th er courses.
2715. R EIN F O R C E D  C O N C R E T E  DESIGN.  C redit 3 hrs. 3 Lab. Prereq., 2704; can 
be taken concurrently. A first course in reinforced concrete. E lem entary theory of 
reinforced concrete applied  to rectangular slabs, T -beam s, beams reinforced for 
compression, colum ns, and  footings. Shear, diagonal tension, and  direct stress 
com bined w ith flexure. Several design reports w hich include reinforcem ent draw ­
ings, schedules, and formwork.
2716. A D V A N C E D  R EIN F O R C E D  C O N C R E T E  DESIGN.  C redit 3 hrs. 3 Lab. 
Prereq., 2715 or equivalent. Study of cu rren t specifications for the  design of concrete 
structures. Study of concrete bu ild ing  fram ing systems in  cu rren t use. Yield line 
theory. R epresentative design problem s, e.g., flat slab build ing, highway bridge, arch.
2717. B R ID G E  DESIGN.  C redit 3 hrs. Prereq ., 2704, 2715. Design of m ore com­
plex types of steel and concrete bridges, such as continuous truss, m u ltip le  box 
culvert, rigid fram e, arch. Basic p lann ing  of bridge project and study of problem s 
common to all types of bridges, including substructures. A tten tion  is given to traffic,
hydraulic, and economic requirem ents, and  use of field da ta , p re lim inary  surveys, 
and  m odel studies.
2718. PRE STR E SSED  C O N C R E TE .  C redit 2 hrs. Properties of m ateria l used in 
prestressed concrete. Creep of concrete. Prestressing m ethods. Design of statically 
de term inate  prestressed m em bers. U ltim ate streng th  and  factors of safety. Discussion 
of statically indeterm inate  systems. A pplication of prestressing to com plete structures.
2719. E N G IN E E R IN G  P L A S T IC IT Y .  C redit 2 hrs. 2 Rec. Prereq., 2710 an d  1145 
or equivalent. Plastic behavior as based on crystalline structure . B rittle  v. plastic 
behavior. M echanism  of plastic deform ation and  plasticity  condition. Flow lines. 
A pplication to  streng th  of m etal structu res and  geophysics. Plastic buckling of 
colum ns an d  plates.
2720. F O U N D A T IO N S .  C redit 3 hrs. 2 Lect. 1 Lab. Prereq., 2715, 2725. Study of 
the  s truc tu ra l problem s encountered in foundation  work. R eta in ing  walls, sheet 
piling, spread footings, piles, piers, abu tm ents, cofferdams, caissons, underp inn ings. 
Design problem s. In troduction  to geophysical exploration.
2725. E L E M E N T S  OF SOILS E N G IN E E R IN G .  C redit 3 hrs. 2 Lect. 1 Lab. P re ­
req., Geology 113, 1153, 2301. Form ation and com position of soil, its properties, and 
its behavior as an  engineering  m aterial. Principles of soil identification and  classifi­
cation, term inology and soil characteristics such as g radation , perm eability , com­
pressibility, consolidation, and  shearing  streng th  w ith  applications to  sim ple problem s 
of seepage, settlem ent, bearing  capacity, stability  of earth  slopes. L atera l earth  
pressure. Soil exploration . Laboratory tests for experim ental de term ination  of above 
m entioned soil characteristics and evaluations and use of data.
2726. SOILS E N G IN E E R IN G  T H E O R Y .  C redit 3 hrs. Fall. 3 Lect. Prereq., 2725. 
Principles of mechanics and streng th  of m aterials re la ting  to  typical soils engineering 
problem s and the  fundam ental physical and  chem ical characteristics of soil which 
affect th e ir application . M ethods for determ in ing  th e  d istribu tion  of stresses in 
sem i-infinite soil masses, stress a t a po in t, and  the M ohr theory of ru p tu re . Com po­
sition, structure , and stress-strain characteristics of soil. C alculation of settlem ent 
of structures, the stability  of earth  slopes and  of em bankm ent foundations. Basic 
principles of flow of w ater th rough  soil, flow net construction, ra te  and  effect of 
seepage. L atera l earth  pressure theory.
2727. A PPLIED  SOILS E N G IN E E R IN G .  C redit 3 hrs. Spring. 2 Lect. 1 Lab. 
Prereq., 2726. A pplication of soils engineering theory of problem s. P lann ing  and 
conducting of subsurface investigations, de term ination  of significant physical and 
chem ical soil characteristics by test o r  o th er m eans, including ap p ro p ria te  laboratory  
exercises, analysis of actual designs of proposed structures for p rediction  of settle­
m ent, stability , ra te  of seepage, o r  o ther service requirem ents, m ethods of inspection 
and  control of earthw orks construction, selection and  placem ent of m aterials, com­
paction and  stabilization.
2731. E L E M E N T S  OF S T R U C T U R A L  E N G IN E E R IN G  I. C redit 3 hrs. 2 Lect. 
1 Lab. Prereq., 1151, 1153. Analysis of statically de term ina te  an d  sim ple statically 
indeterm inate  structures. D eterm ination  of reactions and in te rn al forces and m om ents 
caused by stationary loads, by m eans of analytical and  graphical m ethods.
2732. E L E M E N T S  OF S T R U C T U R A L  E N G IN E E R IN G  II .  C redit 3 hrs. 2 Lect. 1 
Lab. Prereq., 2731. Design of sim ple steel and  tim ber structures. Analysis and  design 
of m em bers and  connections, roof trusses, floor systems, and o th er structures.
2741. P R O JE C T.  Prereq., 2702, 2703 and  2715. T h e  studen t may select a design 
problem  such as the  following: (a) an arch bridge, (b) a cantilever bridge, (c) a rigid 
fram e bridge, (d) a special problem  in  steel or concrete bu ild ing  design, (e) the 
design of any o th er struc tu re  of particu la r in terest to the studen t provided he has 
h ad  the p roper p repara tion  for such design. T h e  work is subm itted  in  the  form  of 
reports. Drawings of typical details m ust accompany reports.
2742. S T R U C T U R A L  E N G IN E E R IN G  R E SE A RC H .  S tudents wishing to pursue 
one particu la r branch  of s truc tu ra l engineering fu rth e r than  can be done in any of 
the regu lar courses may elect work in  this field. T h e  prerequisite  courses depend 
upon the  n a tu re  of the work desired. T h e  work may be in the  n a tu re  of an investi­
gation of existing types of construction, theoretical work w ith  a view of sim plifying 
present m ethods of design or proposing new m ethods, o r experim ental investigation 
of suitable problem s.
2743. S T R U C T U R A L  E N G IN E E R IN G  S E M IN A R .  C redit 1-6 hrs. O pen to 
specially selected seniors or graduate  students. P reparation  and presentation  of topics 
of curren t interest in the field of structures for inform al discussion.
2744. SPECIAL TOPICS I N  S T R U C T U R A L  E N G IN E E R IN G .  Study in one or 
m ore of the  specialized topics of civil engineering  such as tanks and  bins, suspension 
bridges, towers or m ovable bridges, which are no t covered in the  regu lar courses. 
Independent design or research projects may also be selected.
SPECIAL A N D  G R A D U A T E  COURSES
2801. THESIS.  T h e  thesis gives the studen t an  o pportun ity  to  work ou t a special 
problem  or to m ake an engineering investigation, to record the  results of his work,
and to obtain  academ ic credit for such work. R egistration for thesis m ust be a p ­
proved by the professor in  charge a t the beginning of the sem ester du rin g  which
the work is to be done.
N O TE : Ind iv idual courses may be arranged to su it the requirem ents of graduate 
students. T hese  special courses are in tended  to be pursued  under the im m ediate 
direction of the professor in  charge, the  studen t usually being free from  the restric­
tion of the  classroom and working e ith e r independently  or in conjunction w ith 
others taking the same course.
A D M IN IS T R A T IV E  E N G IN E E R IN G
Messrs. CRANDALL and GEBHARD.
2901. C O N S T R U C T IO N  M E T H O D S .  C redit 3 hrs. 3 Rec. In troduction  to  m eth ­
ods, equ ipm ent, and m anagem ent principles and  procedures involved in  construction 
enterprises; n a tu re  of the construction industry  and sources of inform ation  con­
cerning it; problem s an d 'o ra l reports by students based on cu rren t lite ra tu re ; corre­
lation  of money, m en, m aterials, m achines, and design details to produce economic 
results.
2902. E N G IN E E R IN G  L A W .  C redit 3 hrs. 3 Rec. Basic features of laws of contract, 
tort, agency, real property , w ater rights, forms of business organizations, sales, 
negotiable instrum ents, w orkm en’s com pensation, m echanics’ liens, bankruptcy, 
wills, patents, copyrights, tradem arks; work of the expert witness; special emphasis 
on contract docum ents used in  construction work.
2903. ECONOM ICS OF E N G IN E E R IN G .  C redit 3 hrs. 3 Rec. P rereq ., 2901, 3231. 
Principles governing the  economic aspects of engineering decisions; tim e-value of 
money; economic selection of m aterials, equ ipm ent, and  structures; re tirem en t and 
replacem ent studies; economic studies for public  works. T echniques in estim ating 
costs of engineering construction projects.
2904. PUBLIC A D M I N I S T R A T I O N .  C redit 3 hrs. 3 Rec. A dm inistrative aspects 
of federal, state, and local governm ents of p a rticu la r interest to engineer-adm inistra- 
tors; governm ent functions w hich affect th e  engineer; procedures and practices; 
general problem s of the city; city p lann ing  and  zoning; revenues and  expenditures; 
budgets; controlling legislations; civil service; and related  topics.
2905. V A L U A T I O N  E N G IN E E R IN G .  C redit 3 hrs. 3 Rec. Prereq., 2901, 2902, 
2903, 3231. T heory  and  practice of estim ating the p resent w orth  of specific properties
for u tility  ra te  m aking; buying and selling, em inent dom ain and  condem nation 
proceedings, securities; bank loans, m ortgages, insurance, un ifo rm  systems of ac­
counting, and im proving m anagem ent.
2906. A D V A N C E D  E N G IN E E R IN G  L A W .  C redit 3 hrs. 3 Rec. Prereq., 2902. An 
extension by the use of case m ateria l of some of the  legal principles covered in
2902, particu larly  those w hich apply  to construction contracts, and  em ployer- 
employee relationships; also additional coverage in suretyships, insurance, bailm ents, 
and  conditional sales.
2907. C O N S T R U C T IO N  M A N A G E M E N T .  C redit 3 hrs. Prereq., 2901, 2902,
2903, 3231. T o p  level p lann ing  and operation  of construction projects by the  civil 
engineer; coordinated organization and  control of m en, m aterials, and  machines; 
scheduling, estim ating, purchasing, selection, and tra in in g  of employees; operation  
and  m aintenance of equ ipm ent; cost control and pay systems; accident prevention; 
and  o th er topics. Special reports required .
2941. P R O JE C T.  A D M I N I S T R A T I V E  E N G IN E E R IN G .  C redit 3 hrs. Prereq., 
2901, 2902, 2903. D evelopm ent of a p ub lic  or p rivate  engineering project selected 
by the  studen t involving economic analysis, p lann ing , design, and  construction 
procedures, w ith special em phasis on the  legal, financial, and  m anagem ent aspects.
2942. A D M I N I S T R A T I V E  E N G IN E E R IN G  R E S E A RC H .  C redit 3 hrs. Prereq., 
2901, 2902, 2903. Investigation of special problem s re la ting  to the economic, legal, 
financial, and m anagem ent aspects of pub lic  and private  engineering operations of 
in terest to th e  engineer-adm inistrator, consulting engineer and  constructor.
2943. A D M I N I S T R A T I V E  E N G IN E E R IN G  S E M IN A R .  C redit 1-6 hrs. Prereq., 
2901, 2902, 2903. G uided study and discussions by small groups of selected students 
of topics which involve the legal, financial, and m anagem ent aspects of civil engineer­
ing in  public  and  private  work, including discussions of cu rren t technical papers 
and publications.
MECHANICAL E N G IN E ER IN G
T h e  courses in m echanical engineering are listed un d er the  follow ing headings: 
D rafting  and Indu stria l Design, T h erm al Engineering, Indu stria l and E ngineering 
A dm inistration , M achine Design, M aterials Processing.
R equired  courses in  the  m echanical engineering curriculum  given outside the 
College of Engineering are as follows (pages 111-118):
Chem istry 105, 106. General Chemistry 
Chemistry 301. In troduction  to Organic Chemistry 
C hem istry 402. In troduction  to Physical Chemistry 
English 111, 112. In troductory  Course
M athem atics 161, 162, 163. A nalytic Geom etry and  Calculus 
Physics 115. Mechanics
Physics 116. W ave M otion, Sound, and H eat 
Physics 117. Electricity and M agnetism 
Physics 118. Physical Electronics and Optics 
Public Speaking 101.
R equired  courses in  mechanics of engineering, strength  of m aterials, and engi­
neering m aterials are described on pp. 77-80.
G EN E R A L
3001. IN T R O D U C T O R Y  E N G IN E E R IN G .  C redit 1 hr. 2 Lect. An orien tation  to 
the School and to  the field of m echanical engineering. A studv of the  slide rule, 
problem s in  engineering, p lo tting  of data, and  rep o rt w riting.
3002. I N T R O D U C T O R Y  E N G IN E E R IN G .  C redit 2 hrs. 2 Lect. A continuation  
of Course 3001 w ith special em phasis on the responsibilities and opportun ities th a t 
exist for m echanical engineers in industry. An in troduction  to m odern  industria l 
organization.
3041. N O N R E S ID E N T  LE C T U R E S .  T erm s 9 and 10. R equired . T o ta l c redit 1 hr. 
for bo th  terms. Fall and spring. 1 Lect.
T h e  course consists of a series of lectures given by lecturers invited  from  industry  
and from  certain  o ther departm ents of the  U niversity for the purpose of assisting 
students in  th e ir approach to em ploym ent and  in th e ir transition  from  college to 
industria l life.
3051. A .S .M R. S T U D E N T  B R A N C H .  C redit 1 h r. Students who have com pleted 
a t least two term s in  the  School of M echanical E ngineering are urged to become 
m em bers of the Cornell S tudent B ranch of the  A m erican Society of M echanical 
Engineers. T h e  m eetings of the Society, however, are open to all. A ttendance a t 
any fourteen  S tudent B ranch m eetings entitles the  m em ber to one h o u r elective 
credit; however, only one elective h o u r may be earned in  this m anner. A pplication 
for m em bership should be m ade in October of each year a t the A.S.M.E. office, West 
Sibley Basement, o r to the H onorary  C hairm an of the S tudent B ranch, Israel Katz, 
Associate Professor of M echanical Engineering.
D R A F T IN G  A N D  IN D U S T R IA L  DESIGN
Messrs. BAIRD, BROW NLOW , CLEARY, HEINZM AN, M ORDOFF, and SIEG­
FRIED.
3111. D E SC R IP T IV E  G E O M E T R Y  A N D  F R E E H A N D  D R A W IN G .  C redit 3 hrs. 
Fall. 1 Lect. 2 Lab. In troduction  to prerequisite  arts and  sciences of m echanical 
d rafting  and  creative sketching; lettering; delineation; isometric; descriptive geo­
m etric anatom y; freehand p ictorial and  o rthom etric  draw ing; esthetics; introductory  
creative sketching.
3112. BASIC M E C H A N IC A L  D R A F T IN G  A N D  C R E A T IV E  S K E TC H IN G .  
C redit 3 hrs. Spring. 1 Lect. 2 Lab. Prereq., 3111. Basic m echanical d rafting  p r in ­
ciples and  standards; creation, expression and in te rp re ta tio n  of specifications for 
the properties of m echanical anatom y by layouts and  working drawings; continuation  
of creative sketching.
3114. F R E E H A N D  D R A W IN G .  C redit 1 hr. Fall. 1 Lect. For students who desire 
only the  freehand content of 3111.
3115. C R E A T IV E  S K E TC H IN G .  C redit 1 h r. Spring. 1 Lect. Prereq., 3111 or 3114. 
For students who desire only the  creative sketching content of 3112.
3116. I N T R O D U C T I O N  T O  IN D U S T R I A L  DESIGN.  C redit 3 hrs. Spring. 1 
Lect. 2 Lab. Prereq., 3111 and 3112. D em onstration of in terrela tionships of form, 
function, and  m aterials by special exercises in designing practical structures for 
appearance. Presentations by a variety of m edia using perspective, o th er types of 
graphic  representations, and models.
3117. D E SC R IP T IV E  G E O M E T R Y .  C redit 2 hrs. Fall. 2 Lab. Same as 3111 except 
th a t freehand content is om itted.
3118. BASIC M E C H A N IC A L  D R A F T IN G .  C redit 2 hrs. Spring. 2 Lab. Same as 
3112 except th a t creative sketching content is om itted.
3131. SPECIAL P RO B L E M S I N  D R A F T IN G  A N D  I N D U S T R I A L  DESIGN.  
C redit based upo n  actual hours of work. Fall or spring. Lab. as requ ired . Open to  a 
lim ited  num ber of qualified undergraduates and graduate  students.
3198, 3199. I N D U S T R I A L  DESIGN P RO JE C T.  T o ta l credit 6 hrs. N in th  and 
ten th  terms. 2 Lab. Prereq., 3116. Projects w hich in tegrate  tra in ing  in  m echanical 
engineering when such work is done principally  in  the field of industria l design.
Messrs. ALLEN, BEC H H O FER , G A V ETT, HA LL, HANSELM AN, JO H N SO N , 
KAO, KRICK, LOBERG, M cGA RRAH, M O ORE, PAJKOW SKI, SAMPSON, 
SAUNDERS, and  SCHULTZ.
3231. P RIN C IP LE S  OF I N D U S T R I A L  A C C O U N T IN G  A N D  C O ST F IN D IN G .  
C redit 3 hrs. Fall and  Spring. 2 Lect. 1 Com p. Basic course in  princip les of indus­
tria l accounting includ ing  contro lling  accounts; special jou rnals and  ledgers; vouch­
er system; m anufactu ring  cost systems.
3232. P E R S O N N E L  M A N A G E M E N T .  C redit 3 hrs. Fall. 3 Rec. Prereq., 3241 or 
perm ission. T echniques of employee selection an d  evaluation , jo b  evaluation , tra in ­
ing, m otivation; personnel dep artm en t organization an d  in terd ep artm en ta l relations.
3233. R E P O R T  W R I T I N G .  C redit 1 h r. Offered on dem and. 1 Rec. E ngineering 
students only. O rganization of engineering m ateria l in to  concise w ritten  form ; 
p rep ara tio n  of engineering reports including organization, description of appara tus 
and  procedures, graphical p resen ta tion  and  sum m ary of results; business letters; 
w ritten  specifications.
3235. I N D U S T R I A L  O R G A N I Z A T I O N  A N D  M A N A G E M E N T .  C redit 3 hrs. Fall 
and  spring. 3 Lect. M anagem ent of an  industria l enterprise; in te rn a l organization; 
effect of type of p roduct, m ethods of m anufacture , size of enterprise, and personnel 
involved; types of enterprises; p lan t location; centralization and  decentralization 
trends; diversification and  specialization; grow th of industry.
3236. O R G A N I Z A T I O N  A N D  M A N A G E M E N T  OF P R O D U C T IO N .  C redit 3 hrs. 
Spring. 2 Lect. 1 Rec. In troducto ry  course in in dustria l m anagem ent covering 
organizational structure; principles of mass production ; p la n t location and layout; 
m ethods analysis and  tim e study; p roduction  p lann ing  and  control; re la ted  functions 
of engineering, research, sales, purchasing, an d  cost control; technology, technical 
organization, and background of scientific m anagem ent.
3241. IN D U S T R I A L  A N D  E N G IN E E R IN G  S T A T IS T IC S .  C redit 3 hrs. Fall and 
spring. 2 Rec. 1 Comp. Prereq., Calculus. A pplications of p robab ility  theory and 
statistics to industria l and  engineering problem s; p o in t an d  confidence in terval esti­
m ation; statistical testing of hypotheses; p roperties of b inom ial, Poisson, and hyper­
geom etric d istributions, and  applications to sam pling inspection problem s; large- 
sam ple theory and  th e  norm al d istribu tion , sm all-sam ple theory and S tuden t’s T  
an d  the C hi-square d istributions; in troduction  to  correlation  theory and  curve fitting 
by least squares.
3242. S T A T I S T I C A L  C O N T R O L  A N D  S A M P L IN G  IN S P E C T IO N .  C redit 3 hrs. 
Spring. 2 Rec. 1 Comp. Prereq., 3241 or perm ission. U nderly ing theory, assum ptions, 
applications, and  lim itations of control charts and sam pling plans; concept of statis­
tical control, Shew hart control charts, and  sam pling inspection fo r a ttrib u tes  and 
variables; organization, adm inistration , and economic problem s, and application  of 
concepts to areas o th er th an  quality  m aintenance.
3243. I N T E R M E D I A T E  I N D U S T R I A L  A N D  E N G IN E E R IN G  S T A T IS T IC S .  
C redit 3 hrs. Spring. 2 Rec. 1 Comp. Prereq., 3241 or perm ission. A pplication  of 
statistical m ethods to the efficient design, analysis, and  in te rp re ta tio n  of industria l 
and  engineering experim ents; ra tional choice of sam ple size for various statistical 
tests and  the  operating  characteristic curves of these tests; curve fitting  by least 
squares; in troduction  to the  analysis o f variance; statistical m u ltip le  decision 
procedures.
3244. A D V A N C E D  I N D U S T R I A L  A N D  E N G IN E E R IN G  S T A T IS T IC S .  C redit 
3 hrs. Fall. 2 Rec. 1 Comp. Prereq., 3243 or perm ission. Use an d  analysis of experi­
m ental designs such as random ized blocks an d  L atin  squares; analysis o f variance
and  covariance; factorial experim ents; statistical problem s associated w ith finding 
best operating  conditions; selected statistical techniques.
3246. P RIN C IP LE S OF I N D U S T R I A L  A C C O U N T IN G .  C redit 2 hrs. Fall. 1 Lect. 
1 Comp. Basic accounting theory; special journals; contro lling  accounts and  sub­
sidiary records; voucher system; basic m anufactu ring  cost accounting.
3247. P RIN C IP LE S  OF C O ST C O N T R O L .  C redit 3 hrs. Spring. 2 Lect. 1 Comp. 
Prereq., 3246, 3231, or equivalent. Principles of cost accounting for p roduction  order 
and continuous process operations; cost factors re la ted  to decision m aking, control 
and profit; budgets and  standards.
3253. C H E M IC A L E N G IN E E R IN G  C OST A C C O U N T IN G .  C redit 3 hrs. Fall and 
spring. 2 Lect. 1 Comp. Basic accounting theory; m anufactu ring  cost accounting and 
cost analysis in  the chem ical industry; standards, budgetary  control, profit analysis 
and statem ent analysis discussed briefly.
3254. S T A N D A R D  COSTS A N D  M A N A G E M E N T  C O N T R O L .  C redit 3 hrs. Fall.
1 Lect. 2 Comp. Prereq., 3247, 3250, o r 3253. Profit analysis, static and  flexible 
budgets, standard  costs, and  cost analysis app lied  to p roduction  and sales; new con­
ceptions of control, decision problem s, cost aspects of engineering  and m anagem ent 
decision.
3261. S U R V E Y  OF I N D U S T R I A L  E N G IN E E R IN G .  C redit 3 hrs. Spring. 1 Lect.
2 Lab. Prereq., 3247 or 3250, 3404 or equivalent. M ethods engineering; m otion  and 
tim e study; process p lann ing ; p lan t layout; m aterials handling ; engineering 
economics; p roduction  m anagem ent.
3262. M E T H O D S  E N G IN E E R IN G .  C redit 3 hrs. Fall and spring. 1 Lect. 2 Lab. 
Prereq., 3241 or equivalent. Design of operations and  jobs; analytical techniques and 
factors influencing creation and  selection of op tim um  designs from  alternatives; 
work m easurem ent techniques includ ing  stop-watch tim e study and predeterm ined 
m otion times as used for evaluation of design, control of operations, wage standards, 
etc.
3263. P R O D U C T IO N  E N G IN E E R IN G .  C redit 3 hrs. Fall. 1 Lect. 2 Comp. Prereq., 
3247 or 3250, 3262, 3404, o r perm ission. Principles of engineering economy as analy­
tical tool in  exam ination  of alternatives; analysis of p roduct design from  standpoin t 
of m anufacturing; determ ination  of m ethods of processing and  assembly, i.e., 
m achine, tool, jig, and  fixture requirem ents.
3264. P R O D U C T IO N  E N G IN E E R IN G .  C redit 3 hrs. Spring. 1 Lect. 2 Comp. 
Prereq., 3263. T h e  analysis and  design of in tegrated  m anufactu ring  systems; p r in ­
ciples of m aterials handling , p lan t layout, p roduction  scheduling, and  inventory 
control. Em phasis on the interdependency of engineering and  control functions.
3265. P R O D U C T IO N  C O N T R O L .  C redit 3 hrs. Spring. 2 Rec. 1 Comp. Prereq., 
3241, 3264. P rogram ing m anufacturing  operations; p roduction  forecasting, schedul­
ing, dispatching, follow-up; inventory control; lin ea r program ing an d  statistical 
m ethods as techniques to establish decision rules for these functions.
3266. A D V A N C E D  M E T H O D S  E N G IN E E R IN G .  C redit 3 hrs. Fall, 2 Rec. 1 Lab. 
Prereq., 3262 or permission. Critical appraisal of m ethods engineering; m aintenance 
of tim e standards; work sam pling techniques; m acroscopic and  m icroscopic standard  
data; m ethods-tim e m easurem ent; psychological and  sociological factors in  m ethods 
design; design and  m easurem ent of nonrepetitive  task; restriction  of ou tp u t; 
resistance to change.
3267. A D V A N C E D  P R O D U C T IO N  E N G IN E E R IN G .  C redit 2 hrs. Spring. 2 Rec. 
Prereq., 3264 or permission. Discussion of possible solutions of typical p roduction  
problem s and situations; technical and  economic aspects; in-process and  between- 
process hand ling  problem s; cu rren t trends and  concepts of autom ation .
3270. I N D U S T R I A L  M A R K E T IN G .  C redit 3 hrs. Spring. 3 Lect. Prereq., 3241, 
3247, or 3250. Indu stria l m arketing  as re la ted  to  p roduct p lann ing , policy, and 
research; sales and  m arket analysis; d istribu tion  channels; p ricing  and term s of sale; 
sales prom otion; m anagem ent and organization of sales force; sales control. Aspects 
of re la ted  purchasing  problem s; m ethods of forecasting sales.
3271. I N D U S T R I A L  M A R K E T I N G  R E SE A RC H .  C redit 3 hrs. Fall. Prereq., 
3270. T echniques of m arket research app lied  to specific problem s re la ted  to  industria l 
goods.
3280. I N T R O D U C T I O N  T O  O P E R A T IO N S  R E S E A R C H .  C redit 3 hrs. Spring. 
2 Rec. 1 Comp. Prereq., 3241, 3254, or perm ission. M ethodology and  techniques of 
operations research including linear program ing, queuing, da ta  processing and com ­
p u tin g  techniques, sim ulation; applications to production , cost, inventory, and  sales 
problem s.
3290. SPECIAL I N V E S T IG A T IO N S  I N  I N D U S T R I A L  A N D  E N G IN E E R IN G  
A D M I N I S T R A T I O N .  C redit and  sessions as arranged. Fall and  spring. Offered to 
qualified students individually  o r in small groups. Study, un d er d irection, of special 
problem s in  the  field of industria l and engineering adm inistration .
3298, 3299. P RO JE C T.  Max. credit 6 hrs. Prereq., th ru  3264, o r special perm is­
sion. Ind iv idual o r group investigations of selected in dustria l problem s to em p h a­
size the technical, functional, organizational, and  personnel relationships involved in 
m odern industry. T h e  credit hours a llo tted  will be dependen t on  the  quality  and 
qu an tity  of work done.
M A C H IN E  D ESIG N
Messrs. B U R R , DuBOIS, GAGNE, M ABIE, OCVIRK, PH ELA N , RAVEN, and
W EH E.
3341. M A C H IN E  DESIGN.  C redit 4 hrs. Spring. 3 Rec. 1 Lab. Prereq., 1153, 1223, 
3118, 3402, and 6110, o r equivalent. R equ ired  of students in  electrical engineering 
and may be elected by o th er qualified students no t in  m echanical engineering. T h e  
design of m achines and m achine m em bers based upo n  considerations of m otion, size, 
m aterial, strength , durab ility , and m anufacturing  processes; selection of cams, 
linkages, couplings, clutches, brakes, bolts, chains, gears, bearings, shafts, springs, 
and fasteners.
3351. M E C H A N ISM .  C redit 3 hrs. Fall. 2 Rec. 1 Lab. Prereq., 3112, 1151. A study 
of displacem ents, linkages, cams, gears, belts, and  trains of m echanism .
3352. D Y N A M IC S  OF M A C H IN E R Y .  C redit 3 hrs. Spring. 3 Rec. Prereq., 3351 
and 1152. G raphical and analytical studies of velocities and  accelerations and  of 
static and inertia  forces in  m echanism ; engine force analysis, flywheels, and  balanc­
ing; gyroscopic loads; shaft w hirl; v ib ration  isolation.
3353. DESIGN OF M A C H IN E  M E M BE RS.  C redit 3 hrs. Fall. 1 Lect. 2 Lab. 
Prereq., 3351, 1153, 1221. A pplication of mechanics, kinem atics, m ateria ls and 
processes to the  design and  selection of springs, couplings, clutches, brakes, belts, 
chains, gears, shafts, bearings, fastenings, and  pressure vessels; stress concentration, 
residual stresses, theory of lubrication.
3354. DESIGN  OF M A C H IN E S.  C redit 3 hrs. Spring. 1 Lect. 2 Lab. Prereq., 3353, 
3404, 6112 (prereq. o r parallel). T h e  design of com plete m achines and  m odification 
of existing machines; com putations and  layout drawings as requ ired ; the  design of 
castings, forgings, stampings, weldments, housings, and  hydrau lic  systems for 
machines.
3361. A D V A N C E D  M A C H IN E  AN ALYSIS .  C redit 3 hrs. Fall. 3 Rec. Prereq., 3353, 
1155 (prereq. o r parallel). Advanced analyses of m echanism s and  m achinery m em bers 
such as clutches and brakes; the graphical de term ination  of shaft deflection; p ro b ­
lems in im pact, creep, therm al stress, residual stress, surface stress, pressure vessels, 
and ro tating  disks; an extended trea tm en t of bearing lubrication .
3366. A D V A N C E D  K IN E M A T IC S .  C redit 3 hrs. Spring. 2 Rec. 1 Lab. Prereq.,
3352. Advanced graphical and sem igraphical trea tm en t of velocities and  accelerations. 
F u rth e r trea tm en t of Coriolis’ acceleration. Advanced analysis and  design of cams, 
gears, and  u n ique  linkages. Synthesis of m echanism.
3367. DESIGN P RO B L E M S I N  V IB R A T IO N S  A N D  DYNAM ICS.  C redit 3 hrs. 
Spring. 2 Lect. 1 Lab. Prereq., 1155, 3352. A pplications of dynamics and vibration  
theory to the design of m achinery; v ib ration  and  shock m oun ting  of m achines w ith 
single and  m ulti-degrees of freedom , properties of isolators, dam ping  devices, critical 
speeds of shafts and  crankshaft systems; v ib ration  instrum ents and experim ental 
investigations.
3370. SPECIAL IN V E S T IG A T IO N S  I N  M A C H IN E  DESIGN.  C redit arranged. 
E ither term . Ind iv idual work or work in small groups un d er guidance in  the design 
and developm ent of a com plete m achine, in  th e  analysis or experim ental investiga­
tion of a m achine or com ponent of a m achine, or studies in a special field of 
m achine design.
3372. E X P E R I M E N T A L  M E T H O D S  I N  M A C H IN E  DESIGN.  C redit 3 hrs. Fall.
1 Rec. 2 Lab. Prereq., 3353. Investigation and evaluation of m ethods used to obtain 
design and perform ance data. T echniques of photoelasticity, stra in  m easurem ent, 
photography, v ibration  and  sound m easurem ents, balancing m ethods, and develop­
m ent techniques are studied  as app lied  to m achine design problem s.
3373. C R E A T IV E  DESIGN.  C redit 2 hrs. Fall. 2 Lab. Prereq., 3354. Use of short 
ingenuity  problem s to  stim ulate originality; layout design em phasizing m ethods of 
developm ent of im proved designs.
3375. M A C H IN E R Y  SURVEY.  C redit 3 hrs. Spring. 2 Rec. 1 Lab. Prereq., 3351. 
A study of au tom atic and  sem iautom atic m achinery such as dairy, canning, wire- 
form ing, textile, m achine-tool, com puting, and  p rin tin g  equipm ent. Recom m ended 
as a T erm  6 or 8 elective for students considering a design project.
3376. DESIGN OF OIL  H Y D R A U L IC  M A C H IN E R Y .  C redit 3 hrs. Spring. 3 Rec. 
Prereq., 3353, and e ither 2331 or 3604. M ethods of generation, application , and con­
tro l of oil hydrau lic  power, comm ercial forms of fixed and variable delivery pum ps, 
fluid m otors, valves, control circuits, m ultispeed and  sequence systems, p ilo t, servo, 
and tracer mechanism s for use in  m achine tools and sim ilar applications.
3377. A U T O M O T I V E  E N G IN E E R IN G .  C redit 3 hrs. Fall. 3 Rec. Prereq., 3353. 
Analysis of various designs for the p a rts  of an  autom otive vehicle, o th er than  the 
engine, relative to its perform ance; stability , w eight d istribu tion , traction, steering, 
driving, braking, rid in g  comfort, power requ ired  and  available, transm ission types, 
acceleration, and clim bing ability. Recom m ended together w ith Course 3670 for a 
study of autom otive engineering.
3398, 3399. P RO JE C T.  T o ta l credit 6 hrs. W ork of the  n in th  and  ten th  terms in 
the  form  of projects to in tegrate  the tra in in g  in  m echanical engineering when such 
work is done principally  in  the  field of m achine design. H ours of credit given for 
each course will depend upon  the am oun t and quality  of the  work done each term .
M A T E R IA L S PR O C ESSIN G
Messrs. C A R PEN TER , CRISSEY, DISPENZA, GEER, HUSON, and M ORGAN.
3402. M A C H IN E  TO OLS.  C redit 2 hrs. Both terms. 1 Lect. 1 Lab. Lectures, 
dem onstrations, and  laboratory  practice on basic m achine tools and th e ir accessories; 
project layout and  operation  sequence exercises for u n it m aking of goods; dem on­
strations of p roduction  tooling and gaging.
3403. F U N D A M E N T A L S  OF M A C H IN E  TO OLS.  C redit 1 h r. B oth term s. 1 Lab.
Dem onstrations and practice on basic m achine tools and  th e ir accessories; use of 
un it m easuring instrum ents.
3404. P R O D U C T IO N  M A C H IN E  TOOLS.  C redit 2 hours. Both term s. 1 Lect. 
1 Lab. Prereq., 3406, 3262. Lectures, dem onstration  studies, and  analyses of m achine 
tools for quan tity  p roduction  of goods; jigs, fixtures, and  o th er tooling accessories 
are investigated; operation  analysis and  quality  lim ita tions a re  discussed and 
dem onstrated
3405. G AGE L A B O R A T O R Y .  C redit 1 hr. Both term s. 1 Lab. D em onstration 
studies of m easuring devices and techniques for control of size, form , and  a lignm ent 
of comm ercial goods to A.S.A. and  o th er standards; laborato ry  practice in  inspection 
m ethods; quality  control da ta  studies; calibration  and  gage checking.
3406. M A C H IN E  T O O L  T E C H N O L O G Y .  C redit 2 hrs. Both term s. 1 Lect. 1 Lab. 
Study of chip form ation, cu tting  tools and  fluids, speeds and  feeds, and their relations 
to m achinability; analyses of general purpose m achines and their accessories; m achin­
ing practice including layouts, set-ups, and  use of m easuring instrum ents.
3407. A D V A N C E D  M A T E R I A L S  PROCESSING.  C redit and  hours as arranged 
w ith departm ent. Special work in  selected areas of m echanical technology; topics 
an d  ex ten t of study assigned to su it ind iv idual or group needs.
3411. C U T T I N G  TO OLS.  C redit 3 hrs. B oth terms. 2 Lect. 1 Lab. Prereq., 3404, 
1152, 1231. Physics of chip form ation; tool life, W oxen’s and E rnst-M erchant eq u a ­
tions; m achinability  factors; tool p repara tion ; cu tting  fluid perform ance; work-tool 
relations.
3412. M A C H IN E  T O O L  O P E R A T IO N S .  C redit 3 hrs. B oth terms. 2 Lect. 1 Lab. 
Prereq., 3404, 3262, 3405. An advanced and detailed  study of p roduction  m achinery 
and  tooling; operation  sequence; fixture and  cu tte r selection; transfer schemes; 
special m achinery; quality  lim itations.
3413. M A C H IN E  T O O L  A N ALYSIS .  C redit 3 hrs. Both terms. 1 Lect. 2 Labs. 
Prereq., 3404, 3262, 3351. An intensive investigation of m achine tool capacities, 
standard  tooling and dim ensions of elem ents; analysis of pow er drives, speeds and 
feeds; perform ance studies; v ib ration  and  rig id ity  problem s; m aintenance and 
lubrication; m achine tool m anufacture; industria l needs and  developm ent trends.
3425. A D V A N C E D  GAGE L A B O R A T O R Y .  C redit 3 hrs. Both terms. 1 Lect. 2 
Labs. Prereq., 3405, 1222, 3241. Intensive study of gaging princip les and practices; 
qua lity  control applications; continuous gaging and  au tom atic  sorting; selective 
assembly; noncontact and  nondim ensional inspection; m achine tool inspection 
standards.
3498, 3499. PRO JE C T.  T o ta l credit 6 hrs. H ours of credit for each course will 
depend upon the  am oun t and quality  of work done each term . W ork of the  9 th  and 
10th term s in  the form  of projects to in tegrate  th e  tra in ing  in  m echanical engineer­
ing when such work is done principally  in  the  field of m aterials processing.
T H E R M A L  E N G IN E E R IN G
Messrs. ANDRAE, CLARK, CON TA , D R O PK IN , ERDM AN, FA IR C H ILD , GAY,
G E B H A R T, KATZ, KENYON, MACKEY, SH EPH ER D , and W ATSON.
3601. E N G IN E E R IN G  T H E R M O D Y N A M IC S .  C redit 3 hrs. Fall. 2 Lect. 1 Comp. 
Prereq., M athem atics 163, Physics 116, Chemistry 106. Laws of therm odynam ics; e n ­
ergy equations; properties of state  of ideal and  real fluids; processes; basic cycles 
of heat engines and heat pum ps; p roperties of m ixtures.
3602. E N G IN E E R IN G  T H E R M O D Y N A M IC S .  C redit 3 hrs. Spring. 2 Lect. 1 
Comp. Prereq., 3601, Chemistry 402. Properties of a p u re  substance; M axwell re la ­
tions, therm odynam ics of com bustion; availability, irreversibility, and  equ ilib rium : 
therm odynam ic analysis of com plex cycles.
3603. FLUID P R O P E R T IE S  A N D  M ASS F LO W .  C redit 3 hrs. Spring. 2 Lect. 
1 Comp. Prereq., 3601, 1152. Properties of the con tinuum ; dim ensional analysis; flow 
of incom pressible and  compressible fluids; lam inar flow, tu rb u len t flow, boundary  
layer; reversible and irreversible flow; shock; effects of friction, heat transfer, and 
area change.
3604. F L O W  PROCESSES A N D  E N E R G Y  T R A N S F E R .  C redit 3 hrs. Fall. 2 Rec. 
1 Lab. Prereq., 3603. M om entum  relations; energy relations; ro tational and  irrota- 
tional flow; energy exchange betw een fluid and a ro tor; compressors; gas and  vapor 
turbines; m etering  and  control of flow. L aboratory instruction  in  pressure m easure­
m ent, friction effects, flow characteristics, flow m etering, characteristics of fluid 
m achinery.
3605. H E A T  T R A N S F E R .  C redit 3 hrs. Fall. 1 Lect. 1 Rec. 1 Lab. Prereq., 3603,
1155. In troduction  to heat transfer by conduction, convection, and radiation; steady 
state, transien t state; steady periodic state; h eat transfer in engineering  apparatus; 
num erical m ethods; electrical and  fluid analogues. L aboratory in struction  in tem ­
p eratu re  m easurem ent, de term ination  of surface coefficients, rad ian t energy ex­
change, and experim ental use of analogues.
3606. T H E R M A L  E N G IN E E R IN G  L A B O R A T O R Y .  C redit 3 hrs. Spring. 1 Lect. 
1 Lab. Prereq., 3602, 3604, 3605. M ethods of testing; experim ental determ ina tion  of 
perform ance characteristics of engines, turb ines, steam  generating  units, pum ps, 
compressors, fans, refrigerating  systems, a ir conditioning apparatus, auxiliaries and 
components of com plete p lants; analysis of experim ental data ; p repara tion  of 
engineering reports.
3607. C O M B U S T IO N  ENGINES.  C redit 3 hrs. Fall and spring. 3 Rec. Prereq., 
accom panied or preceded by 3606. In troduction  to  com bustion engines w ith em ­
phasis on application  of therm odynam ics, fluid dynamics, and  h eat transfer; recipro­
cating com bustion engines; gas turbines; com pound engines; reaction engines.
3608. T H E R M A L  P O W E R  P L A N T S .  C redit 3 hrs. Fall and  spring. 3 Rec. Prereq., 
accom panied or preceded by 3606. In tro d u ctio n  to steam  and b inary  vapor power 
p lan ts w ith em phasis on applications of therm odynam ics, fluid dynamics, and  heat 
transfer; nuclear power.
3609. R E F R IG E R A T I O N  A N D  A I R  C O N D IT IO N IN G .  C redit 3 hrs. Fall and 
spring. 3 Rec. Prereq., accom panied or preceded by 3606. In troduction  to refrigera­
tion and  a ir conditioning w ith  emphasis on applications of therm odynam ics, fluid 
dynamics, and  h eat transfer; compression, absorption, and o th er systems of re ­
frigeration; control of the physical environm ent.
3620. E N G IN E E R IN G  I N  FOOD PROCESSING.  C redit 3 hrs. Fall. 3 Lect. Prereq., 
elem entary physics and  chemistry. Prim arily  for students in  the  College of Agricul­
tu re  and School of N u tritio n ; no t open to engineering students. In tro d u ctio n  to 
engineering principles of construction and operation  of m echanical and  electrical 
equ ipm ent used in  the preservation and  storage of foods.
3630. E N G IN E E R IN G  T H E R M O D Y N A M IC S .  C redit 3 hrs. Spring. 3 Rec. R e­
qu ired  of students in the School of Electrical Engineering. Prereq., M athem atics 
163, Physics 116, Chemistry 106. Laws of therm odynam ics; energy equations; th e r­
m odynam ic properties of state of gases, vapors, and  m ixtures; nonflow and  flow 
processes; gas and  vapor cycles.
3641. H E A T -P O W E R  I.  C redit 3 hrs. Fall. 2 Lect. 1 Comp. R equired  of students 
in the School of Civil Engineering. Prereq., M athem atics 163, Physics 116, Chemistry- 
106. Laws of therm odynam ics; energy equations; therm odynam ic properties of state 
of gases; gas processes and  gas cycles; in te rn al com bustion engines; th e  compressed 
a ir p lan t.
3642. H E A T -P O W E R  II.  C redit 2 hrs. Spring. 2 Lect. R equ ired  of studen ts in  the 
School of Civil Engineering. Prereq., 3641. Properties and  processes of vapors; steam 
engines; steam  turbines; the elem entary steam  power p lan t; fundam entals of heat 
transfer w ith applications to problem s in h eat transfer of special in terest to students 
in  civil engineering.
3650. T H E R M A L  E N G IN E E R IN G  R E SE A R C H .  C redit to  depend  upo n  hours of 
actual work; inform al instruction  will be given to a  lim ited  nu m b er of u n d e r­
graduates and graduate  students in terested  in  work to supplem ent th a t given in  
requ ired  courses in com bustion engines, power generation , heat transfer, refrigera­
tion, a ir conditioning, and  instrum ents; perm ission of the  d ep artm en t necessary 
for registration.
3651. G R A P H IC A L  SO LU TIO N S.  C redit 3 hrs. 3 Rec. Elective for underg raduate  
students who have com pleted four term s or for g raduate  students. Design of slide 
rules, netw ork charts, and alignm ent charts; use of dim ensional analysis in  the 
p lann ing  and correlation  of experim ents; derivation  of em pirical equations to fit 
experim ental data.
3661. A D V A N C E D  T H E R M O D Y N A M IC S .  C redit 3 hrs. 3 Rec. In ten d ed  for g rad ­
uate  students b u t open to qualified fifth year students. Prereq., 3601, 3602, o r equ iva­
lent. A rigorous and general trea tm en t of th e  laws of therm odynam ics w ith emphasis 
on m athem atical developm ent and  philosophical in te rp reta tions; the  p u re  substance; 
hom ogeneous and heterogeneous systems; Gibbs and  H elm holtz functions; M axwell 
relations; availability  and  irreversibility; equ ilib rium .
3662. GAS T U R B I N E  P L A N T S .  C redit 3 hrs. 3 Lect. Prereq., 3601, 3602, or 
equivalent. Fundam ental study of the cycles and  ap p ara tu s of the  m odern  gas 
tu rb ine  p lan t; perform ance and suitability  of this type of power p lan t for various 
applications.
3663. P RIN C IP LE S OF T U R B O M A C H IN E R Y .  C redit 3 hrs. 3 Lect. In tended  
for g raduate  students b u t open to qualified fifth year students. Prereq., 3602, 3603, 
3604, o r equivalent. T ransfer of energy betw een a fluid and  a ro to r; application  of 
therm odynam ics and  fluid dynamics to ro ta tin g  m achinery; centrifugal and  axial 
flow pum ps, compressors, and turbines.
3665. A D V A N C E D  H E A T  T R A N S F E R .  C redit 3 hrs. 3 Rec. In ten d ed  for g raduate  
students b u t open to qualified fifth year students. Prereq., 3605 or equivalent. 
A nalytical and  num erical m ethods of solving problem s on h eat transfer in  the  steady, 
transient, and periodic states; electrical and  fluid analogs; h eat flow w ith  heat 
sources and sinks; analogies betw een transfer of m om entum  and transfer of heat; 
heat transfer w ith  liq u id  metals.
3666. A D V A N C E D  A I R  C O N D IT IO N IN G .  C redit 3 hrs. 3 Rec. Prereq., 3609, or 
equivalent. Selected studies of a ir conditioning princip les and  apparatus; panel 
heating  and  cooling; h eat pum ps; solar loads and  solar collectors; a ir  conditioning 
in transporta tion .
3667. T E M P E R A T U R E  M E A S U R IN G  I N S T R U M E N T S .  C redit 2 hrs. 1 Lect. 1 
Lab. In tended  for g raduate  students b u t open to qualified fifth year students. 
Prereq., 3605, o r equivalent. T heory , construction, calibration , and  app lication  of 
liquid-in-glass therm om eters, solid expansion therm om eters, pressure-spring th e r­
m ometers, electrical resistance therm om eters, therm oelectric therm om eters, optical 
pyrom eters, rad ia tion  pyrom eters and  o ther tem pera tu re  m easuring devices.
3668. A U T O M A T I C  C O N T R O L  E N G IN E E R IN G .  C redit 3 hrs. 2 Lect. 1 Lab. 
Prereq., 3604, 3606. Modes of au tom atic  control; elem ents of industria l controllers; 
process characteristics; au tom atic control systems.
3669. DIESEL E N G IN E E R IN G .  C redit 3 hrs. 2 Lect. 1 Lab. Prereq ., 3606, 3607. 
Design and construction of diesel engines, fuel injection systems, and  com bustion
cham bers; fuels and  lubricants; engine governing; supercharging; experim ental 
study of perform ance characteristics.
3670. A D V A N C E D  C O M B U S T IO N  ENGINES.  C redit 3 hrs. 1 Rec. 2 Comp. 
Prereq., 3607. Design and  operation  of com bustion engines for autom otive, m arine, 
and  in dustria l uses; special emphasis upo n  spark-ignition  engines; m atching of 
engine supply pow er and propulsion dem and power.*
3671. A I R C R A F T  P O W E R  P L A N T S .  C redit 3 hrs. Fall. 3 Rec. Prereq., 3602. 
T herm al, m echanical, and  operating  characteristics of reciprocating and  ro ta ting  
a ircraft power p lants; studies augm ented by read ing  of technical papers and  solutions 
of problem s.
3672. A I R C R A F T  E N G IN E  DESIGN.  C redit 3 hrs. Spring. 3 Rec. Prereq., 3602,
3354. Engine design principles and p e rtin en t therm odynam ic calculations; design of 
engine com ponents w ith regard to functions and loads.
3698, 3699. P RO JE C T.  T o ta l credit 6 hrs. W ork of the n in th  and ten th  terms 
to  in tegrate the train ing  in m echanical engineering, principally  in the  fields of 
therm odynam ics, fluid dynamics, heat transfer, com bustion engines, power plants, 
refrigeration, and  a ir  conditioning.
ELECTRICAL EN G IN E ERIN G
COURSES B Y  G R O U P S . . . W ith in  the  School of E lectrical Engineering, courses 
are num bered in  groups, w ith each course designated by a four-digit num ber in 
which the  first digit is 4. T h e  second d ig it denotes the  course groups, and the  th ird  
and fou rth  digits identify th e  course w ith in  the group.
T h e  descriptions of courses offered in the School of E lectrical E ngineering follow. 
Courses in  o ther divisions requ ired  of students in  electrical engineering are 
described on pages 111-J18.
G E N E R A L  COURSES
4011. D IM E N S IO N A L  AN ALYSIS .  C redit 3 hrs. Spring. 2 Rec. 1 Comp. T h e  con­
cept of physical dimensions, fundam en ta l and derived quan tities, systems of fu n d a ­
m ental quan tities and units, solution of sim ple problem s by dim ensional analysis, 
determ inants and  m atrices, hom ogeneous equations, hom ogeneous functions, linear 
dependence, Buckingham ’s w- T heorem  and  its application  to physical problem s 
and to m odel experim ents.
4021. E N G IN E E R IN G  R E P O R T S .  C redit 3 hrs. Fall. 3 Lect.-Rec. T h e  develop­
m ent of the basic principles of exposition, the knowledge of su itable form , and the 
appreciation  of function  th a t will enable students to write and  present technical 
reports th a t m eet professional standards.
4022. E L E C T R IC A L  E N G IN E E R IN G  EC O N O M Y.  C redit 3 hrs. Spring. 2 Rec. 1 
Comp. T h e  principles underly ing the  selection of the most economical m ethod of 
accomplishing an  engineering objective, including interest, depreciation , re tu rn  on 
investm ent, p lann ing  of p lan t expansion, and the theory and practice of setting  rates.
4041 and  4042. N O N R E S ID E N T  LE C T U R E S.  C redit 1 h r. for bo th  terms. Fall 
and  spring. 1 Lect. Lectures given by lecturers invited  from  industry  and  from 
certain  o th er departm ents of the  University to assist students in  th e ir  approach  to 
em ploym ent and  in th e ir transition  from  college to industria l life.
4091 and 4092. P R O JE C T.  C redit 3 hrs. Fall and  spring. Ind iv idual study, analysis, 
and usually experim ental tests in connection w ith a special engineering problem  
chosen by the studen t after consultation w ith  the  faculty m em ber d irecting  his 
project; an engineering rep o rt on the p roject is required .
* Recom m ended together w ith Course 3377 for a study of autom otive engineering.
COURSES IN  BASIC E L E C T R IC A L  E N G IN E E R IN G
4110. P RIN C IP LE S OF A N A L Y S IS  I N  E L E C T R IC A L  E N G IN E E R IN G .  C redit 
3 hrs. Fall. 3 Rec. 1 Comp. Prereq., M ath. 162, Phys. 116. Power and energy; m eas­
urem ent of electrical quantities; direct cu rren t networks an d  netw ork theorem s; 
m agnetic fields and  m agnetic circuits; electrostatic fields and  relationships in  dielec­
trics; electrom agnetic relationships; stored m agnetic and electric energy; elem entary 
transients in  circuits contain ing  resistance and  e ith e r inductance or capacitance.
4111. E L E M E N T A R Y  A L T E R N A T I N G  C U R R E N T  C IR C U ITS.  C redit 3 hrs. 
Spring. 3 Rec. 1 Comp. Prereq., M ath. 163, Phys. 117, 4110. E lem entary a-c circuit 
elem ents; power, power factor, energy relationships; real and  reactive power, a p p li­
cation of vector algebra; series and  paralle l circuit elem ents; resonance; loci; a.c. 
networks and  netw ork theorem s; m utua l inductance, coupling coefficient, leakage 
inductance; air and iron  core transform ers and  vector diagrams.
4112. A L T E R N A T I N G  C U R R E N T  N E T W O R K S .  C redit 3 hrs. Fall. 1 Lect. 1 
Rec. 1 Comp. Prereq., M ath. 607, 4111. Polyphase circuits an d  pow er m easurem ent; 
phase sequence effects; balanced and unbalanced conditions; nonsine waves in  poly­
phase systems; four term inal netw ork; A, B, C, D, constants, open and  short circuit 
impedances; image im pedances, and transfer constants; the concept of a  com plex 
frequency; problem s involving the  com plex frequency plane.
4113. T R A N S M IS S IO N  LIN E S  A N D  F IL T E R  N E T W O R K S .  C redit 3 hrs. Spring. 
1 Lect. 1 Rec. 1 Comp. Prereq., 4112. Steady state  solution, characteristic im pedance 
and  propagation  constant; reflection coefficient; vector diagram s; im pedance charts 
as graphical aids; transm ission line networks; im pedance transform ations; netw ork 
image and iterative operation , transfer constants; constant K, m  derived, an d  lattice 
types; Foster’s theorem ; B artle tt’s theorem ; composite filter design; wave guides; 
transmission line analogue in  solution of guide problem s; modes; im pedance 
transform ations.
4114. T R A N S I E N T S  I N  L I N E A R  SYSTEMS.  C redit 3 hrs. Fall. 2 Rec. 1 Comp. 
Prereq., 4112. T ran sien t behavior of circuits w ith lum ped  constants; th e  classical 
solution of single- and double-energy circuits in the  transien t state; the  ordinary  
linear differential equation ; the Laplace transform ation; systems of o rdinary  linear 
differential equations, their Laplace transform ation , and th e ir solution.
4115. T R A N S I E N T S  I N  C IR C U IT S  W I T H  D I S T R I B U T E D  C O N S T A N T S .  
C redit 4 hrs. Spring. 2 Lect. 1 Comp. Prereq., 4113, 4114. Functions of real and 
complex variables, infinite series, and Laplace and  Fourier transform s; the  app lica­
tion  of these subjects to problem s involving transients in transm ission lines and 
networks.
4116 E L E C T R IC  C IR C U IT  L A B O R A T O R Y .  C redit 3 hrs. Fall. 1 Lect. 1 Lab. 
M ust be preceded or accom panied by 4112. D-c circuits an d  param eters; d-c bridges; 
tem pera tu re  m easurem ents; h eat flow; instrum ents; calib ra tion  and  standards; 
transients.
4121. E L E C T R O N  TU BE S A N D  CIRC U ITS.  C redit 4 hrs. Spring. 2 Lect.-Rec. 
1 Comp. 1 Lab. Prereq., 4121. Emission; conduction in  h igh vacuum  and  gas; 
cathode-ray tubes; high-vacuum , crystal, and  therm ionic gas diodes; cold-electrode 
gas-discharge tubes; rectification and filtering; thyratrons, pool-type tubes, poly­
phase rectifiers, and electronic ligh t sources; high-vacuum  triode characteristics, 
param eters, and  equivalent circuits.
4122. E L E C T R O N IC  C IR C U IT  E L E M E N T S .  C redit 4 hrs. Fall. 3 Lect-Rec. 1 
Lab. Prereq., 4121. M ultigrid  vacuum -tube characteristics, param eters, an d  equ iva­
lent circuits; transistor characteristics, param eters, and equ ivalen t circuits; app lica­
tion  of linear equivalent circuits in devices using high-vacuum  tubes and  transistors; 
studies of air-core and iron-core transform ers as used in  com m unication systems;
studies of small-signal and  large-signal amplifiers using high-vacuum  tubes and 
transistors.
4123. E L E C T R O N IC  C IR C U IT  E L E M E N T S .  C redit 4 hrs. Spring. 3 Lect-Rec. 1 
Lab. Prereq., 4122. Studies of feedback systems using positive and negative feedback; 
am plitude  and angu lar m odulation  and  dem odulation; m ultiv ibrato rs and  blocking 
oscillators; sim ple wave-shaping circuits; elem ents of electronic computers.
4216. E L E C T R IC A L  M A C H I N E R Y  L A B O R A T O R Y .  C redit 4 hrs. Spring. 1 Lect. 
1 Rec. 1 Lab. Prereq., 4116. D-C m agnetization; d-c motors; d-c controllers; d-c 
generators; am plidyne; loss separation; a-c m agnetization; a-c bridges.
4221. A L T E R N A T I N G  C U R R E N T  M A C H IN E R Y .  C redit 4 hrs. Fall. 1 Conf. 1 
Comp. Prereq., 4112. T heory , construction and  operating  characteristics of trans­
formers, induction  m otors, synchronous m achines, and single-phase motors.
4226. E L E C T R IC A L  M A C H IN E R Y  L A B O R A T O R Y .  C redit 4 hrs. Spring. 1 Lect. 
1 Rec. 1 Lab. Prereq., 4221. M agnetization and  circuits w ith nonsinusoidal voltages. 
H arm onics in polyphase systems; instrum ent, constant cu rren t and  constant po ten ­
tial transform ers; single-phase and polyphase induction  motors; synchronous 
machines.
COURSES IN  PO W E R  SYSTEMS A N D  M A C H IN ER Y
4321. E L E C T R IC A L  M A C H IN E  T H E O R Y .  C redit 3 hrs. Fall. I Conf. 1 Comp. 
Prereq., 4226. Space harm onics; parasitic  torques; two-reaction analysis; transient 
impedances; sym m etrical com ponent impedances; single-phase m otor analysis; 
com m utator-type a-c m achines.
4326. E L E C T R IC A L  M A C H IN E R Y  L A B O R A T O R Y .  C redit 3 hrs. Spring. 1 Lect. 
1 Lab. Prereq?, 4321. Salient-pole synchronous machines; induction  m otor loss separa­
tion; energy m etering; special topics.
4351. P O W E R  SYSTEM S I. C redit 3 hrs. Fall. 2 Lect.-Rec. 1 Lab.-Comp. Prereq., 
4113, 4226, or equivalent. Steady-state perform ance of electric power systems; steady- 
state electrical characteristics and equivalent circuit elem ents of static loads, ro tating  
m achines, transform ers, and transm ission circuits; steady-state circuit analysis of 
the power system netw ork w ith the aid  of the netw ork analyzer; control and regula­
tion  of the  power system to m ain ta in  norm al operating  conditions; use of d igital 
and analogue com puting devices.
4352. P O W E R  SYSTEM S II. C redit 3 hrs. Spring. 2 Lect.-Rec. 1 Lab.-Comp. 
Prereq., 4114, 4226 and 4351, or equivalent. T ran sien t analysis of electric power 
systems, especially the transients of electrom agnetic quan tities; characteristics of 
ro tating  m achines; systems of com ponents used in  power system analysis; justifi­
cation of quasi-steady-state analysis; use of a.c. netw ork analyzers, and electronic 
differential analyzers in com putation.
4353. P O W E R  SYSTEM S III. C redit 3 hrs. Fall. 2 Lect.-Rec. 1 Lab.-Comp. Prereq., 
4351, and 4352, or equivalent. E lectrom echanical transients of power systems; p ro ­
tective schemes against abnorm al operation  of power systems; large-am plitude, and 
the sm all-am plitude swing or oscillation of the synchronous m achine rotors; analy ti­
cal m ethods in the  understand ing  of the physical phonom ena; analysis of pro tection  
and control schemes of the power system during  abnorm al operation .
4371. H IG H -V O L T A G E  P H E N O M E N A .  C redit 3 hrs. Spring. Prereq., 4351. T h e  
problem s encountered in the  norm al operation  of power systems a t very h igh  vo lt­
ages, of the  abnorm al conditions im posed by ligh tn ing , of the m ethods employed to 
assure p roper operation  of power systems and  appara tus un d er high-voltage condi­
tions, and of th e  devices available for laboratory  testing of equ ipm en t under actual 
or sim ulated conditions.
COURSES IN  IN D U S T R IA L  E L E C T R O N IC S
4411. E L E C T R O N IC  C O N T R O L  E Q U IP M E N T .  C redit 3 hrs. Fall. 2 Lect. 1 Lab. 
prereq ., 4123. Principles of electronic instrum en tation  and  electronic contro l sys­
tems; m ethods of utilizing  a stim ulus in  th e  form  of heat, ligh t, sound, o r m echani­
cal m otion; industria l circuits including tim ing  circuits, photoelectric  controls, 
m otor controls, welder controls, voltage regu lators and  frequency-varying and 
frequency-discrim inating circuits. D evelopm ent of original th ink ing  and  m ethods of 
investigation.
4415. A D V A N C E D  E L E C T R O N IC  C O N T R O L S .  C redit 3 hrs. Spring. 2 Lect. 1 
Lab.-Comp. Prereq., 4411. An advanced study of the  theory, design and  characteristics 
of selected electronic units.
4421. E L E C T R O N IC  P O W E R  C O N V E R T E R S .  C redit 3 hrs. Spring. 2 Lect. 1 
Lab.-Comp. Prereq., 4411. Study of oscillators, m ercury-pool rectifiers, and  inverters 
in  power sizes covering practical circuits, com plete laboratory  tests, and  com prehen­
sive m athem atical treatm ents.
COURSES IN  R A D IO  A N D  C O M M U N IC A T IO N
4501. R A D IO  A N D  C O M M U N IC A T IO N  S E M IN A R .  C redit 1 to 3 hrs. Fall and 
spring. P rim arily  for g raduate  students. R ead ing  and  discussion of technical papers 
and  publications in  the field of radio  and  com m unication.
4511. R A D IO  A N D  C O M M U N IC A T IO N  T H E O R Y .  C redit 3 hrs. Fall. 3 Lect. 
Prereq., 4113, 4114, and 4123. Study of the  transien t and  steady-state response of 
circuits; consideration of noise in com m unication systems; elem ents of inform ation 
theory; illustrative exam ples from  fields of television, radar, and  computers.
4512. R A D IO  A N D  C O M M U N IC A T IO N  T H E O R Y .  C redit 3 hrs. Spring. 2 Lect. 
1 Comp. Prereq., 4565. A study of com m unication circuits w ith  d istrib u ted  constants 
and  the  p roduction  and  propagation  of electrom agnetic rad ia tion ; transm ission line  
theory and  applications; im pedance m atching; ultra-h igh-frequency generation  and 
transmission; electrom agnetic theory; p ropagation  phenom ena; an ten n a  character­
istics and radiation .
4516, 4517. R A D IO  A N D  C O M M U N IC A T IO N  L A B O R A T O R Y .  C redit 3 hrs. 
each. Fall and spring respectively. E ither o r b o th  may be taken. 1 Rec. 1 Lab. Prereq., 
4113 and  4123. Choice of three  to  five different experim ents from  th e  fields of elec­
tronic circuits, networks, transm ission lines, wave guides, and  antennas; experim ents 
selected to m eet indiv idual needs.
4518. C O M M U N IC A T IO N  E Q U IP M E N T  SHOP.  C redit 1 h r. Fall. 1 Lect.-Lab. 
Prereq., 4123. Construction and  test of an  electronic device; study of c ircu it com ­
ponents in  term s of their app lication  in electronic circuits; the  use of han d  tools; 
circuit layout in  accordance w ith good construction practice.
4526. DESIGN A N D  C O N S T R U C T IO N  OF V AC U U M  TU BE S I.  C redit 3 hrs. 
Fall. 2 Lect.-Rec. 1 Lab. Prereq., 4122. M aterials and  processing necessary to fabricate 
sim ple tubes; considerations involved in  heater and cathode design; theoretical 
aspects of design of diode, triode, tetrode, beam  and  converter tubes; design, 
construction, and  test of several tubes.
4527. DESIGN A N D  C O N S T R U C T IO N  OF VAC U UM  TU BE S II. C redit 3 hrs. 
Spring. 2 Lect-Rec. 1 Lab. Prereq., 4526. E lectron beam  form ation; cathode ray gun 
design; traveling wave tu b e  construction; u ltra-high-frequency tubes u tilizing  disc 
seals and o ther m ethods of construction; gas-filled tubes and  photo-em issive devices; 
the use of the  electrolytic tank for gun  design.
4529. T R A N S IS T O R S .  C redit 3 hrs. Fall. 2 Lect. 1 Lab. Prereq., Phys 214 and  
4123. M otion of electrons and  holes in  sem iconductors; the physical basis of transistor 
action and sem iconductor rectifiers; application  of transistors and  sem iconductor 
rectifiers as active o r passive elem ents in  circuits for use as amplifiers, oscillators, 
m odulators, switches, photoelectric devices, and  o th er circuits.
4531. T E L E V IS IO N  SYSTEM S.  C redit 3 hrs. Spring. 2 Lect. 1 Lab. Prereq., 4511. 
Basic work in  transien t analysis, vacuum  tube  amplifiers, cathode-ray pickup and 
viewing tubes, cathode-ray beam  deflection, pulse shaping, m odulation , and  an tenna  
characteristics; fu rth e r study of television problem s; optics, illum ina tion , scanning, 
synchronization, blanking, and shading are considered.
4541. A PPLIED  ACOUSTICS.  C redit 2 hrs. Fall. 2 Lect.-Rec. Prereq., 4123. T h e  
laws of ideal gases, the therm odynam ic properties of air, and the laws of the 
propagation  of compressional waves; the transm ission of sound th rough  tubes, horns, 
and unbounded  m edia; the  design of sound sources, m icrophones, loudspeakers, and 
wax, lacquer, m agnetic, and  photographic  recorders; reflection, absorption , and 
reverberation.
4551. R A D IO  AIDS T O  N A V IG A T IO N .  C redit 2 hrs. Spring. 2 Lect.-Rec. Prereq., 
4123. Long-wave and m edium -wave d irection finders and radio  beacons; atm ospheric 
effects and lim ita tions on accuracy; m edium -frequency pulsed transit-tim e systems 
and high-frequency return-signal systems, w ith app lication  to  long-range navigation 
and precision m apping; a irp o rt approach systems and  traffic control.
4561. M IC R O W A V E  C O M P O N E N TS A N D  TEC H N IQ U ES.  C redit 2 hrs. Spring. 
2 Lect. Prereq., 4565 and  4512. Should be accom panied by 4517. E lectrical equ ipm ent 
particu larly  applicable to microwave operation; m agnetrons, klystrons, and o ther 
sim ilar generators; m easuring devices; transm ission systems; wave guides, coaxial 
lines, and  cavity resonators.
4563. PULSE T E C H N IQ U E  I N  C O M M U N IC A T IO N  A N D  R A D A R .  C redit 3 hrs. 
Fall. 3 Lect. Prereq., 4114 and 4123. Analysis of signal functions; noise analysis; basic 
principles of pulse generation, m odulation , transm ission, and  reception; fu n d a ­
m ental circuits of pulse techniques; application  to radar; pulse com m unication 
systems, known as pulse-am plitude, pulse-tim e, pulse-position, and pulse-code 
m odulating  systems.
4564. T R A N S M IS S IO N  OF IN F O R M A T IO N .  C redit 3 hrs. Spring. 3 Lect. Prereq., 
4563. T h e  statistical properties of the source; the transform ation of p rim ary  signal 
functions in to  secondary signal functions a t the  transm itter; the capacity of the 
channel to transm it the  secondary signal function  in the presence of channel noise; 
the possibilities of recovering the  p rim ary  signal function  a t the  receiver; pulse-code 
m odulation.
4565. E L E C T R O M A G N E T IC  T H E O R Y .  C redit 3 hrs. Fall. 3 Lect. Prereq., 4113. 
T h e  foundations of electrom agnetic theory req u ired  for study of rad io  wave p ro p a ­
gation; a critical exam ination  of the  significance of th e  electrom agnetic vectors and 
th e ir relations to a discussion of the principles involved in  guided and unguided 
propagation.
4566. R A D IO  W A VE S I. C redit 3 hrs. Spring. 3 Lect. Prereq., 4565. Influence of 
the  earth , the lower atm osphere, and the ionosphere on propagation  of rad io  waves; 
the  Sommerfeld theory; p ropagation  in  an  ionized atm osphere; reflection from  the 
ionosphere a t bo th  norm al and oblique incidence.
4567. R A D IO  W AVES II. C redit 3 hrs. Fall. 3 Lect. Prereq., 4566. T h e  influence 
of the  e a r th ’s m agnetic field upon  ionospheric p ropagation; diffraction ro u n d  a 
spherical earth ; p ropagation  in  standard  and  nonstandard  atm ospheres; scattering.
4568. A N T E N N A S .  C redit 3 hrs. Spring. 3 Lect. Prereq., 4565. T h e  theory of 
radiation  and reception by dipoles, slots, broadside antennas, end-fire antennas, 
horns, and paraboloids; the  det; tied electrom agnetic field of sim ple antennas.
4571. AD V AN C E D  C O M M U N IC A T IO N  N E T W O R K S .  C redit 3 hrs. Spring. 3 
Lect. Prereq., 4113. Mesh and nodal analysis; the  com plex frequency p lane; condi­
tions for physical realizability; represen tation  of d riv ing-po in t and  transfer im ­
pedance functions by physical networks; topics in the design of im pedance functions.
COURSES IN  IL L U M IN A T IO N
4611. I N T R O D U C T O R Y  I L L U M I N A T I O N .  C redit 3 hrs. Fall. 2 Rec. 1 Lab.- 
Comp. Prereq., Phys. 118. Problem s comm only encountered  in  illum ination  engineer­
ing and  the m ethods of solution; sources of ligh t; visual perception; lig h t control, 
bo th  spectral and d irectional; m easurem ent of ligh t sources and  illum ina tion ; 
general illum ination  design; p roduction  and m ixing of colors; arch itectu ral objectives.
4612. I L L U M I N A T I N G  E N G IN E E R IN G .  C redit 3 hrs. Spring. 2 Rec. 1 Lab.- 
Comp. Prereq., 4611. C om putation  of light-flux d istrib u tio n  an d  study of difficult 
ligh ting  problem s; em phasis on specialized ra th e r th an  general ligh ting  problem s.
4615. I L L U M I N A T I O N  SE M IN A R .  C redit 2 hrs. Fall. 1 tw o-hour period  each 
week. M ust he accom panied or preceded by 4611. R eports on selected topics of 
cu rren t in terest in  illum inating  engineering.
COURSES IN  SERV O M ECH A N ISM S
4711. SE R V O M E C H A N ISM  I. C redit 3 hrs. Fall. 2 Lect.-Rec. 1 Lab.-Comp. 
Prereq., 4123, 4216, 4221, 4226. P rinciples of servomechanisms, em phasizing analysis 
of perform ance from  equations and  transfer-function  plots; Laplace transform ations, 
e rro r detecting  devices; hydraulic  devices; factors affecting errors, dam ping, and 
speed of response; criteria  for stability.
4712. S E R V O M E C H A N IS M  II.  C redit 3 hrs. Spring. 2 Lect.-Rec. 1 Lab.-Comp. 
Prereq., 4711. Synthesis of feedback control systems; p rediction  of perform ance from  
stability  criteria  and com parison w ith  laboratory  perform ance.
4713. SE RV O M E C H A N ISM S S E M IN A R .  C redit 2 hrs. Fall. 1 tw o-hour period. 
Prereq., 4712. R eports on selected topics in  servomechanisms; non linear effects on 
analysis and  perform ance; sam pled data  systems; power requ irem ents, analogue 
com puters for servo analysis and  synthesis; statistical analysis of servomechanisms.
COURSES IN  C O M PU T E R S
4810. I N T R O D U C T I O N  T O  E L E C T R O N IC  C OM PUTERS.  C redit 3 hrs. Fall. 
2 Lect.-Rec. 1 Lab. Prereq., 4114 and 4123. An in troduction  to  the field of electronic 
com puting  devices, their philosophy, operation , design, principles, and  use; 
detailed  trea tm en t of analogue com puters; b rief discussion of d ig ital and  o ther 
com puters.
4815. S E M IN A R  ON F L U ID -N E T W O R K  A N AL YSIS .  C redit 2 hrs. Spring. 1 two- 
h o u r sem inar o r 1 lab. Prereq., basic courses in  fluid m echanics or hydraulics and 
in electric-circuit theory. T h e  study of fluid flows and  pressure losses in  pipes or 
ducts; m ethods of sim plifying networks for analysis and  of estim ating  load req u ire ­
m ents; analysis of networks by com putational, electrical analogy, and  digital- 
com puter m ethods
4820. S W IT C H IN G  T H E O R Y  FOR D I G I T A L  C O M P U TER S.  C redit 3 hrs. 
Spring. 2 Lect.-Rec. 1 Lab. Prereq., 4113, 4121. An in troduction  to  the theory and 
design of sw itching circuits; discussion of elem ents used in  sw itching apparatus; 
detailed  consideration of sw itching algebra and  its application  to sw itching circuits.
E L E C T R IC A L  COURSES R E Q U IR E D  IN  O T H E R  
E N G IN E E R IN G  C U R R IC U L A
4931. E L E C T R IC A L  E N G IN E E R IN G .  C redit 3 hrs. Fall and spring. 1 Lect. 1 
Rec. 1 Comp. Prereq., M ath. 163, Mech. 1132 or 1152. An elem entary study of direct- 
cu rren t electric circuits; th e  concepts of resistance, inductance, and capacitance; 
m agnetic circuits; single-phase and  three-phase a lterna ting -cu rren t circuits; in stru ­
m ents and techniques ap propria te  for m aking m easurem ents in  all such circuits.
4932. E L E C T R IC A L  E N G IN E E R IN G .  C redit 3 hrs. Fall and spring. 1 Lect. 1 
Rec. 1 Lab.-Comp. Prereq., 4931. D-C generators and motors; m otor starters and 
controllers; transform ers; induction  motors; synchronous m achines; a-c single-phase 
motors; d-c and a-c selsyn units.
4933. E L E C T R IC A L  E N G IN E E R IN G .  C redit 3 hrs. Fall and spring. 1 Lect. 1 Rec. 
1 Lab.-Comp. Prereq., 4932. T h e  characteristics and applications of the various 
commonly used electron tubes; rectifiers; amplifiers; oscillators: electronic control 
and instrum entation .
4934. P RIN C IP LE S OF A U T O M A T I C  C O N T R O L .  C redit 3 hrs. Spring. I Lect. 
1 Rec. 1 Lab. Prereq., 4933. T h e  m athem atics of au tom atic control as exem plified in 
servo devices, w ith analysis of electrical, m echanical, and  hydraulic  applications; 
problem s of electrical instrum en tation  in autom atically  controlled operations and 
processes.
4983. BASIC E L E C T R IC A L  E N G IN E E R IN G .  C redit 4 hrs. Spring. 1 Lect. 2 Rec. 
1 Comp. Prereq., M ath. 163, Phys. 117. (Capacitors; sim ple electrical transients.) 
D irect-current and a lternating-curren t circuits, m agnetic circuits including p e r­
m anent m agnetic m aterial.
4991. E L E C T R O N IC  CIRC U ITS.  C redit 3 hrs. Fall. 3 Lect. For g raduate  students 
m ajoring in  an  engineering field o th er th an  electrical. A lternating-curren t circuits; 
characteristics of high-vacuum  tubes and  transistors; small-signal and large-signal 
amplifiers; feedback and  oscillators; m odulation  and  dem odulation; sim ple wave- 
shaping circuits.
C H E M IC A L  E N G IN E E R IN G
5101, 5102. I N T R O D U C T O R Y  C H E M IC A L E N G IN E E R IN G .  C redit 2 hours. 
Fall and  spring. 2 Lect. Prereq., Chemistry 111, 112. An in troduction  to the processes 
and  calculations of chem ical engineering.
5103. C H E M IC A L E N G IN E E R IN G  T H E R M O D Y N A M IC S .  C redit 3 hrs. Fall. 3 
Lect. Prereq., Chemistry 403, 404. T h e  developm ent of the fundam ental principles of 
therm odynam ics, w ith special a tten tio n  to th e ir application  to chem ical engineering 
processes.
5104. C H E M IC A L E N G IN E E R IN G  T H E R M O D Y N A M IC S .  C redit 3 hrs. Spring. 
3 Lect. Prereq., 5103. C ontinuation  of 5103.
5106. C H E M IC A L E N G IN E E R IN G  K IN E TIC S .  C redit 2 hrs. Spring. 2 Lect. 
Prereq., 5104. T h e  kinetics of chemical engineering reactions and processes.
5203, 5204. C H E M IC A L E N G IN E E R IN G  TE C H N O LO G Y.  C redit 2 hrs. Fall and 
spring. 2 Lect. A discussion of the im po rtan t chem ical engineering processes and 
industries. T h e  first term  is devoted to the consideration of inorganic chemical 
technology; in  the  second term , the discussion deals w ith  the organic chemical 
engineering industries.
5303, 5404. U N I T  OPERA T IO N S  OF C H E M IC A L  E N G IN E E R IN G .  C redit 3 hrs. 
Fall and spring. 3 Lect. Prereq., or parallel courses, Chemistry 403 and E ngineering 
5203 and  5204. A critical discussion of the u n it operations of chemical engineering.
5353, 5354. U N I T  O P E R A T IO N S  L A B O R A T O R Y .  C redit 3 hrs. Fall and  spring. 
Prereq., 5303, 5304.
5503, 5504. CH E M IC A L E N G IN E E R IN G  C O M P U T A T IO N S .  C redit 2 hrs. Fall 
and spring. 2 class periods. Prereq., o r paralle l course, 5304. Problem s in fluid flow 
and  heat transfer; d istillation; evaporation; drying; hum idification  an d  a ir 
conditioning; and infiltration .
5505. A D V A N C E D  P R O B L E M S  I N  H E A T  T R A N S F E R .  C redit 2 hrs. Spring. 
2 class periods. Prereq., 5503 o r equivalent. Advanced topics in  h eat transfer. H eat 
transfer to fluids in  stream line flow; h eat transfer un d er unsteady-state conditions; 
heat transm ission in  mixed-flow h eat exchanges, etc. P rim arily  for g raduate  students.
5506. A D V A N C E D  P R O B L E M S I N  DIFFUSION AL O P E R A T IO N S .  C redit 3 hrs. 
Fall. 3 class periods. Prereq., 5503, 5504, o r equivalent. P rim arily  fo r g raduate  
students. Advanced topics in  d istillation ; gas absorption; liq u id -liq u id  extraction; 
and drying.
5603, 5604. C H E M IC A L E N G IN E E R IN G  E Q U IP M E N T .  C redit 2 hrs. Fall and 
spring. 2 Lect. Prereq., 5304. D etails of design and  construction of chem ical eng ineer­
ing  equ ipm ent; p ip ing ; design of pressure vessels; deta iled  design of process 
equipm ent.
5605, 5606. C H E M IC A L P L A N T  DESIGN.  C redit 2 hrs. Fall and  spring. In d iv id u ­
al problem s in  the design of com plete chem ical p lants, w ith  estim ation of costs of 
construction and  operation.
5701. P L A N T  IN SPEC TIO N S.  C redit 1 h r. Spring. A series of supervised inspec­
tion  trips to  m anufacturing  p lan ts represen ting  various chem ical engineering indus­
tries. Each studen t is requ ired  to subm it a critical and  com prehensive report.
5711. L I B R A R Y  USE A N D  P A T E N T S .  C redit 1 h r. Fall. T h e  effective use of 
technical lite ra tu re ; lite ra tu re  searches; abstracts and  bibliographies; p a te n t law.
5741. P E T R O L E U M  R E F IN IN G .  C redit 3 hrs. A lternate  terms. 3 Lect. Prereq., 
5304. Processes em ployed in  pe tro leum  refining.
5742. TE C H N O L O G Y  OF H I G H  P O LYM ER S.  C redit 3 hrs. A lternate  terms. 
Prereq., Chemistry 404. Polym erization reactions, m anufactu re  and properties of 
synthetic resins, fibers, plastics, and  rubbers.
5745. C O N T R O L  OF E N G IN E E R IN G  PROCESSES.  C redit 3 hrs. Fall. 3 Lect. 
H ours to be arranged. Prereq., 5304 and  5354, o r 6204 and  6254. T h e  m ethods used 
for operation  contro l and  quality  contro l in  chem ical engineering  processes.
5746. C H E M IC A L E N G IN E E R IN G  ECONOMICS.  C redit 3 hrs. Fall. 3 Lect. 
Prereq., 5304, o r special perm ission. T h e  econom ic aspects of research, developm ent, 
m anufacturing , and sales in  the  chem ical industries.
5851. C H E M IC A L M ICROSCOPY.  C redit 3 hrs. E ith e r term . 1 Lect. an d  2 lab. 
periods. Prereq., o r parallel courses, C hem istry 403, 404, o r 407, 408 and  Physics 117, 
118, o r special permission. T h e  use of microscopes an d  th e ir accessories in  chemical 
and  technical investigations. M icrom etry; q u an tita tive  estim ations; microscopical 
characteristics and  physical chem istry of crystals; lens systems and photom icrography; 
study of industria l m aterials.
5853. M IC RO SC O PIC AL Q U A L I T A T I V E  A N A L Y S IS  (IN O R G A N IC ) .  C redit 2 
hrs. o r m ore. E ither term . Prereq., 5851. L aboratory  periods to  be arranged. L abora­
tory practice in  th e  analysis of inorganic substances con tain ing  the  m ore common 
elements.
5859. A D V AN C E D  C H E M IC A L M ICROSCOPY.  C redit 1 h r. or m ore. E ither 
term . Prereq., 5851 and special perm ission. Laboratory  practice in  special m ethods 
and  special applications of chem ical microscopy.
5953, 5954. SE N IO R  P RO JE C T.  C redit 3 hrs.; add itional credit by special perm is­
sion. Fall and  spring. Prereq., 5304. Research on an  original p roblem  in chemical 
engineering.
5955. SPECIAL P RO JE C TS  I N  C H E M IC A L E N G IN E E R IN G .  C redit variable. 
E ither term . Prereq., 5954. Research o r studies of special problem s in  chemical 
engineering.
M E T A L L U R G IC A L  E N G IN E E R IN G
6110. C A STIN G , W O R K IN G ,  A N D  W E L D IN G  OF M E T A L S .  C redit 2 hrs. 
E ither term . 1 Lect. and 1 lab. period. An elem entary course covering th e  im portan t 
industria l processes used in the  casting, ho t working, cold form ing, and  welding of 
metals. T h e  u tiliza tion  of m etallurgical processes in  o th er branches of engineering 
is stressed.
6111. I N T R O D U C T O R Y  M E T A L L U R G Y .  C redit 2 hrs. Fall. 1 Lect. and  1 lab. 
period. For students in m etallurgical engineering. An in troduction  to the  principles 
of m etallurgy. Covers a num ber of m etallurgical processes and  includes laboratory 
work in  casting, m etal working, welding, and  h eat treatm ent.
6113. M E T A L L U R G Y  OF C A STIN G , W O R K IN G ,  A N D  W E LD IN G .  C redit 2 hrs. 
Fall. 2 Lect. Prereq., 1231, 6110. An advanced course for students in  m echanical 
engineering covering the  application  of m etallurgical principles to foundry, m etal 
working, and  welding problem s.
6114. M E T A L L U R G Y  OF C A STIN G , W O R K IN G ,  A N D  W E LD IN G .  C redit 3 
hrs. Spring. 3 Lect. and 1 lab. period. Prereq., 6111, 6811. For students in m eta llu r­
gical engineering. A critical study of selected processes in  the  fields of casting, m etal 
form ing and working, welding, and power m etallurgy. Emphasis is placed on the 
m etallurgy principles involved, the m etallurgical factors governing control of the 
processes, and  the  influence of the  processing m ethods on  th e  final products.
6120. A D V A N C E D  F O U N D R Y  E N G IN E E R IN G .  C redit 3 hrs. Fall. 3 class periods 
including special laboratory  studies. Prereq., 6113 or 6114. Critical study of foundry 
technology and  the  m etallurgical features of cast metals. L aboratory investigation of 
special foundry  processes and procedures.
6203, 6204. S M E L T IN G  A N D  R E F IN IN G .  C redit 3 hrs. Fall and  spring. 3 Lect. 
Prereq., Chem istry 404 and E ngineering 1256, 6501. A study of m ethods of extraction  
of m etals and  alloys of commerce. Consideration is given to princip les of ore bene- 
ficiation and to fundam entals of m etallurgical practice, including details of p roduc­
tion and u tilization  of heat. T h e  comm ercial processes for the reduction  and refining 
of indiv idual m etals together w ith lim ita tions and  problem s arising from  these 
processes are analyzed. A detailed consideration of the  furnace operations in the 
m anufacture of iron  and steel illustrates th e  app lication  of physicochemical p r in ­
ciples to  the industria l p roduction  of useful alloys.
6221. A D V A N C E D  PROCESS M E T A L L U R G Y .  C redit 2 hrs. Fall. 2 class periods. 
Prereq., 6203, 6204. An advanced course covering production  of m etals and alloys. 
Emphasis on the application  of therm odynam ics to the study of the extraction  and 
refining of metals.
6253, 6254. U N I T  PROCESSES I N  M E T A L L U R G Y .  C redit 3 hrs. Fall and spring. 
1 Lect. and 1 lab. period  w ith reports. Parallel courses, 6203, 6204. Experim ental 
study of im p o rtan t processes in m etallurgy, including ore dressing, tem pera tu re  
m easurem ents, generation and  control of furnace atm ospheres, furnace design and 
perform ance, sm elting and  refining operations and  electrodeposition. R eports based 
on the  experim ental data, discussing the  principles involved in  the operations, are 
an im portan t p a r t of th e  course.
6311, 6312. P H YSIC A L  M E T A L L U R G Y .  C redit 2 hrs. Fall and  spring. Prereq., 
6811. D etailed discussion of p lastic  deform ation, recrystallization and  grain  grow th,
diffusion in alloys, p recip ita tion  from  solid solution, and transform ation  mechanisms 
in heat treatm ent.
6351. P H YSIC A L M E T A L L U R G Y  L A B O R A T O R Y .  C redit 3 hrs. Fall. Labs with 
conferences. Parallel course, 6311. T heory  and m etallurgical app lication  of X-ray 
diffraction, and experim ents to illustra te  the  im p o rtan t phenom ena of physical 
m etallurgy and techniques for their investigation. D eterm ination  of lattice types, 
param eter m easurem ents, pole figures, and single crystal o rien ta tio n  by X-ray 
methods.
6501. M E T A L L U R G I C A L  C A LC U L A TIO N S.  C redit 2 hrs. Fall. 2 class periods. 
Prereq., 1255. An introductory  course in  the  app lication  of the  princip les of chem is­
try and physics to m etallurgical problem s, includ ing  com bustion, heat balances, gas 
reactions, and furnace changes.
6602. M E T A L L U R G I C A L  DESIGN.  C redit 3 hrs. Spring. 3 class periods. Prereq., 
6312. M etallurgical and  m echanical factors governing the  selection of m etals for 
various services. Analysis of service requirem ents, and the  selection and fabrication 
of m etals to fulfill such requirem ents; analysis of service failures of m etals and 
remedies for such failures; and study of th e  m erits and lim itations of m aterials 
applications in existing products and equipm ent.
6701. P L A N T  IN SP EC T IO N .  C redit 1 h r. Spring. A series of supervised inspection 
trips to m anufacturing  p lants representing  various m etallurgical engineering 
industries. Each studen t is req u ired  to subm it a com prehensive report.
6811. I N T R O D U C T O R Y  M E T A L L O G R A P H Y . C redit 3 hrs. Spring. 1 Lect. and 
2 lab. periods. Prereq., 1255 o r 1222. M icrostructures of alloys, as re la ted  to  com ­
position, therm al history, and physical properties. P repara tion  of specimens; p r in ­
ciples and use of m etallographic microscopes.
6953, 6954. SE N IO R  P RO JE C T.  C redit 2 hrs. Fall and  spring. Prereq., 6254. 
Research on an original problem  in m etallurgical engineering.
A ERO N A U TICA L EN G IN E ER IN G  
U N D E R G R A D U A T E  COURSES
7001. I N T R O D U C T I O N  T O  A E R O N A U T I C A L  E N G IN E E R IN G .  C redit 3 hrs. 
Given as requ ired . Prereq., engineering  m echanics. An in troductory  course for 
students in  a ll branches of engineering. Em phasis on a irp lan e  m echanics; aero­
dynam ic forces; a irp lane  perform ance, a irp lane  stability  and control.
G R A D U A T E  COURSES
7101. M E C H A N IC S  OF A IR P L A N E S .  C redit 3 hrs. Fall. Prereq., engineering 
mechanics. Physics of the atm osphere, properties of gases and  fluids; sim ilarity  laws. 
Inviscid incom pressible flow; m om entum  m ethods; vortices; in troduction  to airfoil 
and wing theory. Basic p roperties of compressible flow a t subsonic, transonic, and 
supersonic speeds. In troduction  to th e  m ethods of viscous flow theory; viscous drag; 
experim ental m ethods. Estim ation of a irp lane  perform ance. Static long itud inal 
stability and control, stick-fixed and stick-free, power effects.
7102. M E C H A N IC S  OF A IR P L A N E S .  C redit 3 hrs. Spring. Prereq., 7101. Dy­
namics of long itud inal m otion; phugoid  m otion; long itud inal stability , stick-fixed 
and stick-free; stability  criteria . L ateral dynamics; discussion of derivatives: latera l 
stability, controls fixed and free; discussion of modes. A utoro tation  and  spin. R e ­
sponse to controls; operational m ethods; au tom atic  stabilization and  au topilo t.
7203. A E R O D Y N A M IC S  OF P O W E R  P L A N T S .  C redit 3 hrs. Fall. Prereq., 
engineering therm odynam ics. Cycle therm odynam ics; the gas-turbine process. T h e r ­
m odynam ics of flow. Cycle and analysis of tu rbo jets, ram jet, tu rboprop , ducted  fan
afte rbu rner, etc. H eat transfer by force convection a t h igh speeds; gas properties, 
Reynolds analogy; rad ia to r and heat-exchanger design. E lem ents of the jet-propulsion 
engine; com bustion cham ber; aerodynam ic design of compressors and turbines. 
Rockets.
7204. GASDYNAMICS.  C redit 4 hrs. Spring. Prereq., perm ission of the  instructor. 
O ne-dim ensional steady flow of a perfect gas w ith heat addition , etc., wave-propaga- 
tion  phenom ena, m ethod of characteristics for 2-dim ensional an d  axi-symm etric 
supersonic steady flow and unsteady channel flow. Experim ental m ethods.
7206. SPECIAL TOPICS I N  P H YSIC A L  GASDYNAM ICS.  C redit 2 hrs. Given as 
required . Prereq., 8121, 8122, o r equivalents, and  7204. A study of various gasdynami- 
cal problem s in  which the m olecular kinetics plays an im portan t role. Specific topics 
to be chosen by consultation.
7301. T H E O R E T I C A L  A E R O D Y N A M IC S  I. C redit 3 hrs. Six hours a week during  
the first ha lf of the fall term . Prereq., differential equations, in term ediate  mechanics 
or in troduction  to theoretical physics. In troduction  to theoretical hydrodynamics. 
Ideal fluids. T h e  boundary-value problem s of steady and nonsteady two- and three- 
dim ensional po ten tial flows w ith special a tten tion  to flows produced by the  m otion 
of solid bodies. Vector m ethods and complex variable are used extensively.
7302. T H E O R E T I C A L  A E R O D Y N A M IC S  II.  C redit 3 hrs. Spring. Prereq., 7301. 
7303. W ing theory; thin-airfo il theory, two-dim ensional airfoil theory. P rand tl 
wing theory, lifting  surfaces, general m u ltip le  theory, nonsta tionary  w ing theory. 
C orrection for compressibility (linearized theory). W ing theory for supersonic speeds; 
source and  sink m ethods and extensions, conical-flow m ethods, nonstationary  cases.
7303. T H E O R E T I C A L  A E R O D Y N A M IC S  III .  C redit 3 hrs. Six hours a week 
during  the second ha lf of the  fall term . Prereq., 7204, 7301. T h e  aerodynamics of 
compressible fluids; equations of m otion, sm all-pertu rbation  theory (subsonics and 
supersonic); Janzen-R ayleigh theory, the hodograph m ethods, the lim iting  line, the  
m ethod of characteristics, Prandtl-M eyer flow, hypersonic flow.
7304. T H E O R E T I C A L  A E R O D Y N A M IC S  IV .  C redit 3 hrs. Spring. Prereq., 7301. 
T h e  aerodynamics of viscous fluids; the  boundary  layer, h eat transfer, fundam entals 
of boundary-layer stability. T urbu lence , the  fundam entals of isotropic turbulence. 
Experim ental m ethods.
7305. A E R O D Y N A M IC S  OF COM PRESSIBLE VISCOUS FLUIDS.  C redit 2 hrs. 
Fall. Prereq., 7304. T h e  theory of boundary  layers and heat transfer in compressible 
fluids. Phenom ena of in teraction  betw een shock waves and boundary  layer. 
Experim ental m ethods.
7306. T H E O R Y  OF P R O P E L L E R S  A N D  R O T O R S .  C redit 1 h r. Spring. Prereq., 
7101 or equivalent. M om entum  and blade-elem ent theories, G lauert-Betz theory of 
lightly  loaded propellers and  o th er theories; tw o-dim ensional cascades; application  
to compressors; fans and  turbines; application  to helicopters.
7401. A I R P L A N E  S T R U C T U R E S .  C red it 3 hrs. Fall. Prereq., streng th  of m ate ri­
als. Stress analysis of typical a irp lane  structures: trusses, fram es, w ing structures. 
Torsion. Shear. Use of stress function. Plastic failure. Failure  by buckling: stability 
of thin-w alled structures, theory of shells.
7402. A IR P L A N E  S T R U C T U R E S .  C redit 3 hrs. Spring. Prereq., streng th  of 
m aterials. Fatigue: stress concentration, m echanical vibrations. Im pact stresses: 
response of transient loading conditions. Influence of elastic deform ations on aero­
dynam ic loads: static divergence. W ing flutter.
7403. A IR P L A N E  DESIGN.  C redit 1 hr. Fall. O rien ta tion : the a irp lane  and  its 
components; the philosophy of a irp lane  design; a ircraft m aterials and  processes.
7404. A IR P L A N E  DESIGN.  C redit 1 h r. Spring. Prereq., 7403. O rientation  
(continued).
7405. A E R O -E L A S T IC  PRO BLEM S.  C redit 1 h r. Spring. Prereq., 7101 a n d  7102. 
W ing divergence and aileron reversal for stra igh t and swept wings. Gust loads on 
the elastic a irp lane. F lu tte r  calculations. Discussion of flu tter modes involving 
control-surface vibration.
7406. SPECIAL M E T H O D S  OF S T R U C T U R A L  A N AL YSIS .  C redit 2 hrs. Given 
as requ ired . Prerequisites, 7401 and  7402. Problem s in  im pact stress d istribu tion . 
Aero-elastic problem s. W ing  flu tter w ith  two and  th ree  degrees of freedom .
7407. D Y N A M IC S  OF S T R U C T U R E S .  C redit 3 hrs. Given as requ ired . Prereq., 
streng th  of m aterials. V ibrations, im pact, transverse im pact. P roperties of m aterials 
as functions of ra te  of load. Fundam entals of plasticity. D ynam ic failure. Some 
laboratory  work will be required .
7801. R E S E A R C H  I N  A E R O N A U T I C A L  E N G IN E E R IN G .  (C redit to be a r ­
ranged.) Prereq., admission to th e  G raduate  School of A eronautical Engineering  and 
approval of the  D irector. Independen t research in a field of aeronautical science. 
Such research m ust be  u n d e r the  guidance of a m em ber of th e  staff and  m ust be 
of a scientific character.
7901. A E R O N A U T I C A L  E N G IN E E R IN G  C O LLO Q U IU M .  C redit 1 hr. Prereq., 
admission to th e  G raduate  School of A eronautical Engineering. Lectures by staff 
m em bers, g raduate  students, personnel of Cornell A eronautical L aboratory, and 
visiting scientists on topics of in terest in  aeronautical science, especially in  connection 
w ith new research.
7902. A D V A N C E D  S E M IN A R  I N  A E R O N A U T IC S .  C redit 2 hrs. Prereq., a p ­
proval of th e  D irector. Same as 7901 b u t devoted to topics of advanced scientific 
interest.
EN G IN EER IN G  PHYSICS
8010. A PP LIE D  N U C L E A R  A N D  R E A C T O R  PHYSICS.  C redit 3 hrs. Spring. 
3 Rec. Prereq., sophom ore physics and m athem atics. A tom ic and  nuclear structure , 
b ind ing  energy, isotopes, characteristics of h igh  energy m achines, nuclear reactions, 
cross sections, artificial transm utations and  uses thereof, p roperties of neutrons, in te r­
actions of neu trons w ith  m atter, nuclear fission and  nuclear reactors, elem entary 
reactory theory, types of reactors, problem s in  reactor design, instrum ents for 
detection and  m easurem ent, p ro tection  for personnel, radioactive tracer techniques 
and  application  to engineering problem s.
8051 and  8052. P R O JE C T.  T erm s 9 and  10. C redit 3 hrs. Fall and  spring. Inform al 
study u n d e r d irection  of a  m em ber of the  University staff. T h e  objective is to 
develop self-reliance and  in itiative, as well as to  gain experience w ith m ethods of 
a ttack  and  w ith over-all p lann ing , in  th e  carrying o u t of a special p roblem  rela ted  
to th e  stu d en t’s field of interest. T h e  choice of a problem  is to be m ade by the 
s tuden t in  consultation w ith m em bers of th e  staff.
8090. IN F O R M A L  S T U D Y  I N  E N G IN E E R IN G  PHYSICS.  Fall o r spring. L abora­
tory o r theoretical work in  any branch  of engineering physics u n d e r the  d irection  
of a  m em ber of the staff. H ours to be arranged.
8121. CLASSICAL T H E R M O D Y N A M IC S .  C redit 3 hrs. Fall. 3 Rec. Prim arily  for 
candidates for th e  degree of Bachelor of E ngineering Physics. In tro d u ctio n  to the 
k inetic theory of gases and  brief in troduction  to statistical mechanics. A pplication 
to physical and engineering problem s.
8122. CLASSICAL T H E R M O D Y N A M IC S .  C redit 3 hrs. Spring. 3 Rec. C o n tin u ­
ation  of 8121.
8512. E L E C T R O N  M IC R O SC O P Y. C redit 3 hrs. Spring. Prereq., consent of the 
instructor. Lect. Lab. H ours to be arranged. Basic electron optics, im age form ation
and in terp reta tion , construction and operation  of the electron microscope in  physics, 
chemistry, and biology.
8517. E L E C T R O N  OPTICS A N D  IT S  A P P L IC A T IO N S .  C redit 3 hrs. Fall. Prereq., 
Physics 225 (Physics 215 advised b u t no t required). E lectron beam  form ation, G aus­
sian dioptrics and aberrations of electron lenses, application  including cathode, ray 
tube, electron microscope, beta ray spectrom eter, mass spectrom eter.
GENERAL COURSES OF INSTRUCTION
Described in  this section are certain  courses prescribed for students 
in  engineering, given in  the College of A rts an d  Sciences, the College 
of A griculture, or o ther divisions of the U niversity as ind icated  below. 
M IL IT A R Y  T R A IN IN G
T h e  University requ irem ent in m ilitary  tra in in g  (see p. 16 above and the A n ­
nouncement of the Independent  Divisions and Departments) may be satisfied:
(a) by four terms of satisfactory work in  the  D epartm ent of M ilitary Science and 
Tactics (M ilitary Science 11, 12, 21, and  22); or
(b) by four terms of satisfactory work in  the D epartm ent of A ir Science (Air Science 
1, 2, 3, 4); or
(c) by four terms of satisfactory academic work (Naval Science 101, 102, 201, and 
202) in  the D epartm ent of Naval Science. (According to their respective contractual 
agreements with the Navy, R egular and C ontract N R O T C  students are com m itted 
to continue in  the N R O TC  program  for four years.)
Students who have been enrolled  in the  arm ed services are exem pted from  the 
requ irem ent in  m ilitary training. For exem ptions on o th er grounds, consult the 
A nnouncem ent  of the Independent  Divisions and  Departments.
Advanced courses of two years in m ilitary science and tactics and a ir science are 
elective and may qualify students for appointm ents as Second L ieutenants in  the 
R egular Army or A ir Force, the  Officers Reserve Corps, U.S. Army, or the  U.S. 
A ir Force Reserve.
T h e  D epartm ent of Naval Science offers a four-year course of tra in ing  which 
may qualify students for appoin tm ents as Ensigns in  the  R egular Navy or Naval 
Reserve o r as Second L ieutenants in  the M arine Corps or M arine Corps Reserve.
Academic credit of three  hours a term  may be earned in  the advanced courses 
in m ilitary science and tactics and  a ir  science. T h is credit may be applied  toward 
any of the free electives offered in the curricula of the  College of Engineering. 
Students who com plete the four-year course in  naval science are given University 
credit for tw enty-four hours of college work. A t present, net credit toward degree 
requirem ents of the various schools of the College of E ngineering is as follows: 
School of M echanical Engineering, a t least 9 hours (O ption B, 6 hours); School 
of E lectrical Engineering, 12 hours; School of Chemical and  M etallurgical E ngi­
neering, 12 hours; School of Civil Engineering, 12 hours; D epartm en t of Engineering 
Physics, 6 hours.
F u rth e r details concerning the  courses offered in  m ilitary  tra in in g  m ay be ob ­
tained in the A nnouncem ent o f  the Independent  Divisions and Departments.
PH Y SICA L E D U C A T IO N
T h e  University requ irem ent in  physical education  (see p. 16 above and  th e  A n ­
nouncement of the Independent  Divisions and Departments) may be satisfied by 
four term s of work in  the  D epartm ent of Physical E ducation. For this purpose
Physical Education  1, 2, 3, and  4 are available to m en, and  Physical Education  51, 
52, 53, and 54, to women. A dditional courses in  physical education  are described 
in the  A nnouncem ent of the Independent  Divisions and Departments.
A R C H IT E C T U R E  
R E G IO N A L  A N D  C IT Y  P L A N N IN G
(In cooperation w ith the School of Civil Engineering)
400, 401. H I S T O R Y  OF A R C H I T E C T U R E .  T h ro u g h o u t the  year. C redit 3 hrs. 
a term . A course prim arily  in tended  for students w ho are no t architects b u t who 
are in terested  in a  b rief survey of the history of a rch itecture  and  its rela tionsh ip  
w ith parallel social, economic, and  political trends. No experience in  d raw ing or 
knowledge of struc tu ra l elem ents is requ ired . E ither or bo th  term s may be taken 
for credit.
700. H I S T O R Y  OF C IT Y  P L A N N IN G .  Fall. C redit 3 hrs. O pen to graduates and 
upperclassm en. T h e  history of the  p lann ing  of com m unities from  ancient times 
to the  present. Lectures, assigned reading, and  exam inations.
710. PRIN C IP LE S OF C IT Y  A N D  R E G IO N A L  P L A N N IN G .  Fall. C redit 3 hrs. 
O pen to graduates and upperclassm en. A review of the basic influences in  the 
developm ent of cities. A general view of the theory and accepted practice of city 
and  regional p lanning, including a study of the  social, economic, and legal phases. 
Lectures, assigned reading, and  exam inations.
711. C I T Y  P L A N N IN G  P R A C TIC E .  Spring. C redit 3 hrs. Prereq., Course 710. 
T h e  procedures and techniques of ga thering  and  analyzing da ta  for m unicipal 
p lann ing  studies. T h e  selection and in tegration  of data  for use in p lanning. Practical 
application  of the  theories of city p lanning. Office practice. Lectures, assigned 
readings, reports.
713. HO U SIN G .  Fall. C redit 2 hrs. R egistration  lim ited. Prereq., Course 710. An 
in troduction  to  the theory and standards of housing practice th rough  analysis and 
com parison of various existing exam ples, considering the  social, economic, and 
technical sides of the  work. Lectures, assigned readings, and  reports.
715. PUBLIC P R O B L E M S  I N  U R B A N  L A N D  USE. Fall. C redit 2 hrs. Prereq., 
Course 710. U rban  land  policies, ren t, taxation , and m arket factors.
717. P L A N N IN G  A N D  ZO N IN G  L A W .  Spring. C redit 2 hrs. Prereq., Course 710. 
T echnical and  legal aspects of p reparing  and adm in istering  zoning ordinances. 
Exam ination  of o ther legal problem s in p lann ing , includ ing  subdivision control, 
official m ap procedure, regu lation  of roadside developm ent, and bu ild in g  and 
housing codes.
718. C IT Y  P L A N N IN G  DESIGN.  Fall. C redit 8 hrs. L im ited to g raduate students 
and, by perm ission, to seniors who may substitu te  i t  for Design 108. S tudents are 
assigned a series of design problem s as a means of in troduction  to the  basic p r in ­
ciples of large-scale site p lann ing . Lectures, discussions, and group  and  indiv idual 
criticism.
720. FIELD P R O B L E M  I N  U R B A N  P L A N N IN G .  Fall. C redit 8 hrs. G roup study 
of an existing com m unity and  the  p rep ara tio n  of a general p lan  for its developm ent. 
Investigation of popu lation  trends, economic base, and regional influences. L and 
use analysis, and  studies of traffic flow, recreation  facilities, housing conditions, 
school and public  bu ild ing  locations, autom obile parking, public  transporta tion  
and  o ther elem ents of the com m unity. P reparation  of recom m endations for carrying 
ou t the  general plan. Lectures, discussions, field trips, pre lim inary  and  final reports.
C H E M IST R Y
105-106. G E N E R A L  C H E M IS T R Y .  T h ro u g h o u t the year. C redit 3 hrs. a term . 
Chemistry 105 is prerequisite  to Chemistry 106. For those students who will take 
m ore chem istry, it serves as a prerequisite  to  the  m ore advanced courses. O pen to 
those who have had  or have no t had  h igh school chemistry. May be elected by 
students who do no t in tend  to take m ore chemistry. T h e  im p o rtan t chemical p r in ­
ciples and facts will be covered, w ith considerable a tten tio n  given to the  quan titative  
aspects and to the techniques which are im po rtan t for fu rth e r work in  chemistry.
111-112. IN T R O D U C T O R Y  IN O R G A N IC  C H E M IS T R Y .  T h ro u g h o u t the year. 
C redit 3 hrs. a term . Chem istry 111 is prerequisite  to Chemistry 112. Chemistry 115— 
116 m ust be taken w ith Chem istry 111-112, except by consent of the  instructor. Open 
to those students who have offered h igh school chem istry for entrance. R equ ired  of 
candidates for the degree of B.Ch.E. and  recom m ended for candidates for the 
degree of A.B. w ith a m ajor in  chemistry. A study of the  concepts and laws of 
inorganic chem istry and a systematic trea tm en t of the  comm on elem ents and their 
com pounds based on atom ic structure  and  the  Periodic System.
115-116. I N T R O D U C T O R Y  IN O R G A N IC  L A B O R A T O R Y  A N D  Q U A N T I T A ­
T IV E  A N ALYSIS .  T h ro u g h o u t the year. C redit 3 hrs. a term . Chemistry 115 is 
prerequ isite  to Chem istry 116. M ust be taken w ith C hem istry 111-112. T h e  theories 
of chem istry are applied  in  a study of the p repara tion  and properties of the comm on 
elem ents and  their com pounds and to the separation  and  detection of their ions.
224. I N T R O D U C T O R Y  Q U A N T I T A T I V E  A N AL YSIS .  E ither term . C redit 4 
hrs. Prerequisite, Chemistry 201, or 112 and 116. R equ ired  of candidates for the 
degrees of B.Ch.E. and A.B. w ith a m ajor in  chemistry. A study of the  fundam ental 
principles of gravim etric and volum etric  analysis, w ith practice in  stoichiom etry, 
and the  analyses of a variety of substances by volum etric, gravim etric, and  col­
orim etric  m ethods.
301. I N T R O D U C T I O N  T O  O R G A N IC  C H E M IS T R Y .  Fall. C redit 2 hrs. Prereq., 
Chemistry 106. For students in engineering. A brief survey of the p rincipal classes 
of organic compounds, th e ir industria l sources, m anufacture, and u tilization.
307-308. I N T R O D U C T O R Y  O R G A N IC  C H E M IS T R Y .  T h ro u g h o u t the year. 
C redit 3 hrs. a term . Prereq., Chemistry 106 or 112. Q ualita tive  analysis is desirable 
hu t no t requ ired . Chemistry 307 is p rerequisite  to Chemistry 308. Chemistry 311-312 
m ust be taken w ith Chemistry 307-308. R equired  of candidates for the degrees of
B.Ch.E. and A.B. w ith a m ajor in chem istry. A systematic study of the  more 
im portan t com pounds of carbon, th e ir occurrence, m ethods of synthesis, relations, 
and uses.
311-312. I N T R O D U C T O R Y  O R G A N IC  L A B O R A T O R Y .  T h ro u g h o u t the year. 
C redit 2 hrs. a term . Chemistry 311 is prerequisite  to Chemistry 312. M ust be taken 
w ith Chemistry 307-308. R equired  of candidates for the  degrees of B.Ch.E. and A.B. 
w ith a m ajor in  chem istry. T h e  studen t prepares typical com pounds of carbon and 
familiarizes him self w ith  the  properties, reactions, and  relations.
402. I N T R O D U C T I O N  T O  P H YSIC A L  C H E M IS T R Y .  Spring. C redit 2 hrs. 
Prerequisite, Chemistry 106. Prerequisite  or parallel courses, M athem atics 163 or 
193 and Physics 117. For students in civil and m echanical engineering. An additional 
recitation period  will be arranged for engineering physics students and  others who 
wish to ob tain  three  hours credit for the  course. A brief survey of physical chemistry. 
Problems of in terest to  students in engineering will be discussed.
403-404. I N T R O D U C T O R Y  P H YS IC A L  C H E M IS T R Y .  T h ro u g h o u t th e  year. 
C redit 3 hrs. a term . Prerequisite, Chem istry 224 and  308, M athem atics 163 o r 193, 
and Physics 118. Chemistry 403 is prerequisite  to  Chem istry 404. R equired  of candi­
dates for the degree of B.Ch.E. A systematic trea tm en t of the fundam ental principles
of physical chemistry. T h e  laws of therm odynam ics and  of the kinetic  theory are 
applied  in a study of the properties of gases, liquids, and  solids, therm ochem istry, 
properties of solutions, and  equ ilib rium  in  hom ogeneous and  heterogenous systems. 
Chemical kinetics and atom ic and m olecular s truc tu re  are also studied.
411-412. I N T R O D U C T O R Y  P H YSIC A L  L A B O R A T O R Y .  T h ro u g h o u t the year. 
C redit 2 hrs. a term . P rereq . o r parallel course, Chem istry 403-404 o r 407-408. 
Chemistry 411 is prerequisite  to Chemistry 412. E nro llm en t m ay be lim ited . R e ­
qu ired  of candidates for the  degree of B.Ch.E. and A.B. w ith a m ajor in  chemistry. 
Q uan tita tive  experim ents illustra ting  the p rincip les of physical chem istry, and 
practice in  perform ing typical physiochem ical m easurem ents. A p a r t  of th e  sched­
uled  tim e is used for the discussion of experim ents ra th e r than  for laboratory  work.
EC O N O M IC S '
105. M O D E R N  EC ON OM IC  SO C IETY .  E ither term . C redit 3 hrs. O pen to a 
lim ited  n u m b er of freshm en. A survey of the  existing econom ic order, its m ore salient 
and basic characteristics, and its operations.
203. M O N E Y,  C U R R E N C Y ,  A N D  B A N K IN G .  Fall. C redit 3 hrs. Prereq., 
Economics 106. A study of o u r currency system and  banking  processes for the 
prim ary  purpose of tra in in g  the  studen t to determ ine the  influence of m onetary 
factors in  economic problem s.
E N G L ISH
111-112. I N T R O D U C T O R Y  COURSE I N  R E A D IN G  A N D  W R I T I N G .  T h ro u g h ­
ou t the  year. C redit 3 hrs. a term . Open to freshm en, English 111 is p rerequisite  to
112. T h e  aim  of this course is to increase the  s tu d en t’s ability  to  com m unicate his 
own th ough t and to understand  the th ough t of others.
E N G L IS H  FOR FO R EIG N ER S
T h e  following two courses are offered by the Division of Modern Languages. 
Foreign students should consult a m em ber  of that division in Morril l Hall  108.
102. E N G L IS H  FOR FOREIGN ERS.  Fall. C redit 6 hrs. Prereq., p lacem ent by the 
instructor. H ours to be arranged.
211. E N G L IS H  FOR FO R EIG N ER S.  Fall. C redit 6 hrs. Prereq., a satisfactory 
proficiency exam ination. H ours to be arranged.
G EO LO G Y
113. E N G IN E E R IN G  GEOLOGY.  E ither term . C redit 3 hrs. S tudents who have 
had  Geology 101-102 or 115 may take 113 for one h o u r credit. T h e  purpose of the 
course is to provide a geologic background so th a t the  engineer w ill be com petent 
to ad ap t his work to conform  w ith the  lim ita tions im posed by geologic conditions.
712. M E T A L L U R G I C A L  R A W  M A T E R IA L S .  Fall. C redit 3 hrs. For second year 
students in m etallurgical engineering. T h e  properties, occurrence, associations, dis­
trib u tio n , and  economic aspects of the commercially im p o rtan t ore, refractory, and 
fluxing m aterials th a t en ter m etallurgical operations.
H IS T O R Y
165-166. SCIENCE I N  W E S T E R N  C IV IL IZ A T IO N .  T h ro u g h o u t the year. C redit 
3 hrs. a term . A survey of the  developm ent of science in  its re la tion  to European 
and  Am erican civilization. P rim arily  for engineers and  science m ajors, b u t open to 
o th er qualified upperclassm en.
IN D U S T R IA L  A N D  L A B O R  R E L A T IO N S
293. SU R V E Y OF I N D U S T R I A L  A N D  L A B O R  R E L A T IO N S .  E ither term . Credit 
3 hrs. A survey for students no t in  the School of In dustria l & L abor R elations. An 
analysis of the m ajo r problem s in industria l and  labor relations: lab o r un ion  history, 
organization, and  operation; labor m arket analysis and  em ploym ent practices; 
industria l and  labor legislation and  social security; personnel m anagem ent and 
hum an relations in industry; collective bargaining; m ediation  and arb itra tio n ; the 
rights and responsibilities of employers and  employees; the m ajor governm ental 
agencies concerned w ith industria l and  labor relations.
M A T H E M A T IC S
161. A N A L Y T I C  G E O M E T R Y  A N D  CALCULUS.  E ither term . C redit 3 hrs. 
Prereq., trigonom etry and  in term ediate  algebra. H ours to  be arranged. Plane 
analytic geometry th rough  conics. D ifferentiation and  in tegration  of polynomials 
w ith applications to  rates, m axim a, volumes, pressures, etc.
Courses 161-162-163 represent a standard  three-term  calculus sequence, p resen t­
ing the m ain  ideas and  techniques of the  calculus and  analytic geometry; the  m a­
terial is so arranged th a t the first two term s (161-162) provide a reasonably 
com plete in troduction  to  the  subject. T h is sequence of courses is no t in tended  as 
preparato ry  to m ore advanced courses in m athem atics, a lthough  admission to such 
courses can be obtained follow ing this sequence by special perm ission. (For s tu ­
dents who took the 161-162-163 sequence w hen it was the only one offered, this 
will continue to serve as the  p rerequisite  to advanced work.) Students m ajoring 
in m athem atics or in  those physical sciences w here m athem atics is extensively 
used or who have special m athem atical competence should elect the  181-182-183 
sequence instead.
162. A N A L Y T I C  G E O M E T R Y  A N D  CALCULUS.  E ith e r term . C redit 3 hrs. 
Prereq., M athem atics 161. H ours to be arranged. D ifferentiation and in tegration  of 
algebraic, trigonom etric, logarithm ic, and exponential functions, w ith applications. 
R elated  topics, including po lar coordinates, param etric  equations, and vectors.
163. A N A L Y T I C  G E O M E T R Y  A N D  CALCULUS.  E ither term . C redit 3 hrs. 
Prereq., M athem atics 162. H ours to be arranged. Infin ite  series, solid analytic 
geometry, p a rtia l derivatives, and  m ultip le  integrals.
181. A N A L Y T I C  G E O M E T R Y  A N D  CALCULUS.  E ith e r term . C redit 3 hrs. 
Prereq., trigonom etry and in term ediate  algebra. H ours to be arranged. T h e  range 
of topics will be sim ilar to  th a t of M athem atics 161, b u t each w ill be covered m ore 
intensively. In tended  prim arily  for students of superior m athem atical ability . (See 
rem arks un d er M athem atics 161 above.)
182. A N A L Y T I C  G E O M E T R Y  A N D  CALCULUS.  E ither term . C redit 3 hrs. 
Prereq., M athem atics 181. H ours to be arranged.
Topics sim ilar to those of M athem atics 162.
183. A N A L Y T I C  G E O M E T R Y  A N D  CALCULUS.  E ither term . C redit 3 hrs. 
Prereq., M athem atics 182. H ours to be arranged.
Topics sim ilar to those of M athem atics 163.
201. E L E M E N T A R Y  D IF F E R E N T IA L  E Q U A T IO N S .  E ither term . C redit 3 hrs. 
Prereq., M athem atics 163. Solution of o rdinary  differential equations by analytic 
and num erical m ethods.
611-612. H IG H E R  CALCULUS.  T h ro u g h o u t the  year. C redit 3 hrs. a term . 
Prereq., M athem atics 201. First term  p rerequisite  to second. Prim arily  for u n d e r­
graduates. P artia l d ifferentiation, m u ltip le  and  line integrals, Fourier series, partial 
differential equations, vector analysis, com plex variables, calculus of variations, 
Laplace transform s. Em phasis is placed on a wide range of form al applications of
the  calculus, ra th e r th an  on the  logical developm ent. T h e  second term  will be 
accepted as prerequisite  to complex variables.
613-614. M E T H O D S  OF A PPLIED  M A T H E M A T IC S .  T h ro u g h o u t the year. 
C redit 3 hrs. a term . Prereq., M athem atics 201. Prim arily  for undergraduates. T h e  
first two term s of a proposed four-term  course, in tended  for students who wish to 
go beyond M athem atics 611-612. Topics to be covered are vector analysis, calculus 
of functions of several variables, infinite series, and in troduction  to com plex vari­
ables. Fourier series and integrals, Laplace transform s. I t  is expected th a t the 
succeeding course, M athem atics 614-615, will cover com plex variable theory, pa rtia l 
differential equations, special functions, calculus of variations, m atrix  theory. Also, 
M athem atics 613-614 w ill be a good p repara tion  for M athem atics 621-622.
621-622. M A T H E M A T I C A L  M E T H O D S  I N  PHYSICS.  T h ro u g h o u t the year. 
C redit 4 hrs. a term . Prereq., a good knowledge of the techniques of the calculus, 
such as given by 611-612 or 613-614, and  a t least two years of general physics. First 
term  prerequisite  to second. For g raduate  students and  qualified undergraduates. 
Lectures and problem  work designed to give the  students a working knowledge of 
the p rincipal m athem atical m ethods used in advanced physics.
PHYSICS
113. E L E C T R I C I T Y  A N D  M A G N E T IS M .  Fall. C redit 2 hrs. Prereq., Physics 115, 
116, calculus o r sim ultaneous registra tion  in M athem atics 163. One recita tion  and 
one discussion period a week to  be arranged and  one laboratory  period  of 2 \/2 hours 
on a lte rna te  weeks to be arranged. For students of civil engineering only. Survey of 
the fundam ental laws of electric and  m agnetic fields, electric circuits, induced emfs, 
inductance, and capacitance. T h e  laboratory  experim ents are illustrative of the 
topics m entioned.
114. P H YSIC A L  OPTICS A N D  A T O M I C  PHYSICS.  Spring. C redit 2 hrs. Prereq., 
Physics 113. O ne recita tion  and  one discussion period  a  week to be arranged, and 
one laboratory  period  of 2i/2 hours in  a lte rna te  weeks to be arranged. For students 
of civil engineering only. Survey of electrom agnetic waves and  th e ir applications to 
optical phenom ena. Survey of selected topics in  atom ic and  nuclear physics, electronic 
emission, and  photoelectricity. T h e  laboratory  experim ents are illustra tive  of the 
topics m entioned.
Note:  Physics 115, 116, 117, and 118 form  a sequence in  a two-year continuous 
course in  G eneral Physics requ ired  of all students of engineering who are candidates 
for the degree of B.Ch.E., B.E.E., B.Eng.Phys., and B.M.E. Physics 115, 116, 113, 
and  114 constitu te the corresponding sequence for candidates for the  degree B.C.E. 
Dem onstrations, theory, experim ents, and prob lem  drill. O ne lecture, two recitations, 
and one laboratory  period  a week, as assigned. Consult instructor in  charge for 
available recita tion  and laboratory  periods.
115. M ECHANICS.  Fall. C redit 3 hrs. Prereq., calculus o r sim ultaneous reg istra­
tion in  M athem atics 161. Entrance physics is desirable b u t no t requ ired . Kinetics, 
statics, elasticity, liquids, and mechanics of gases. T h e  laboratory  work consists of 
m easurem ents re la ted  to the above topics.
116. H E A T ,  SOUND, A N D  G E O M E T R IC A L  OPTICS.  Spring. C redit 3 hrs. 
Prereq., Physics 115, calculus, o r sim ultaneous registration  in  M athem atics 162. 
T em pera tu re , calorim etry, change of state, h eat transfer, therm al p roperties of 
m atter, elem entary therm odynam ics, wave m otion, v ib rating  bodies, acoustical 
phenom ena, geom etrical optics, reflection, refraction, m irrors, and lenses. T h e  
laboratory work consists of m easurem ents re la ted  to the above topics.
117. E L E C T R I C I T Y  A N D  M A G N E T IS M .  Fall. C redit 3 hrs. Prereq., Physics 115, 
116, calculus, o r sim ultaneous reg istra tion  in M athem atics 163. In troductory  study
of the fundam ental laws of electric and m agnetic fields and their applications to 
e lem entary circuit problem s. E lectrostatic fields and  po tential; steady currents, in ­
duced emfs, inductance, dielectrics, capacitance, and sim ple transients. T h e  labora­
tory work consists of basic m easurem ents in direct cu rren t circuits.
118. P H YSIC A L OPTICS A N D  A T O M I C  PHYSICS.  Spring. C redit 3 hrs. P rereq­
uisite, Physics 117. Properties of electrom agnetic waves and their app lication  to 
optical phenom ena; interference, diffraction, and polarization. Selected topics in 
atom ic and  nuclear physics; spectra, electron emission processes, radioactivity, and 
nuclear reactions. T h e  laboratory  work consists of basic experim ents in physical 
electronics and physical optics.
208. P H YSIC A L  M E C H A N IC S  A N D  P R O P E R T IE S  OF M A T T E R .  Spring. Credit 
3 hrs. Prereq., Physics 115 and M athem atics 161 and 162. Prim arily  for candidates 
for the  degree of Bachelor of Engineering Physics. E lem ents of kinem atics; New7- 
to n ’s law; conservation laws; D ’A lem bert’s principle; application  to selected p ro b ­
lems; hydrostatics; elem entary fluid dynamics; viscosity.
210. A D V A N C E D  L A B O R A T O R Y .  E ither term . C redit 3 hrs. a term . Prereq., 
Physics 205 and  206 or the  equivalent. R equired  fo r physics majors. A bout sixty 
different experim ents are available am ong the  subjects of m echanics, acoustics, 
optics, spectroscopy, electrical circuits, electronics and  ionics, heat, X-rays, crystal 
structure , solid state, cosmic rays, and  nuclear physics. D uring  the term  th e  student 
is expected to perform  five to ten experim ents, selected to m eet his indiv idual needs. 
Stress is la id  on independent work on the  p a r t of the  student.
214. A T O M ,  N U C L E A R ,  A N D  E L E C T R O N  PHYSICS.  Spring. C redit 3 hrs. Two 
lectures and one recitation . Prereq., Physics 118 and  M athem atics 607 or the 
equivalents. Prim arily  for students in  electrical engineering. Tw o lectures and  one 
recitation  h o u r to be arranged. Elem ents of nuclear and atom ic structu re , fu n d a ­
m entals of q u an tu m  theory, basic k inetic theory of atom s and  electrons; electronic 
processes w ith  special reference to the electrical properties of metals, sem iconductors, 
and  insulators and  general electron emission processes; elem ents of nuclear processes.
225. E L E C T R I C I T Y  A N D  M A G N E T IS M .  Fall. C redit 3 hrs. Prereq., Physics 
117 or 204. E lectrostatic and electrom agnetic fields, polarization  of dielectrics and 
m agnetic m edia, displacem ent curren t, p lane electrom agnetic waves, the  Poynting 
vector.
236. E L E C T R I C I T Y  A N D  M A G N E T IS M .  Spring. C redit 3 hrs. Prereq., Physics 
225 and  differential equations. C ircuit theory from  the standpo in t of electrom agnetic 
fields. Validity and  lim ita tion  of circuit concepts. Steady and  a lte rn a tin g  currents in 
circuits and  networks, d istribu ted  param eters, in troductory  high-frequency topics, 
high-energy m achines.
242. A N A L Y T I C A L  M ECHANICS.  Spring. C redit 3 hrs. Prereq., Physics 203 and 
208 and  M athem atics 201, o r th e ir equivalents. Analytical m echanics of m aterial 
particles, systems of particles and  rigid bodies; p lanetary  m otion, stability  of orbits; 
collisions; E u le r’s equations, gyroscopic m otion; L agrange’s equations.
243-244. A T O M IC ,  M O L E C U L A R ,  A N D  N U C L E A R  PHYSICS.  T h ro u g h o u t the 
year. C redit 3 hrs. a term . Prereq., Physics 225 or consent of instructor. T h e  fu n d a ­
m ental particles of physics, statistical physics, the  concepts of q u an tu m  m echanics, 
atom ic structu re  and spectra, the periodic table, m olecular struc tu re  and the chemical 
bond, properties of nuclei, nuclear reactions, in teraction  of rad ia tion  w ith nuclei.
254. E L E C T R O N IC  P R O P E R T IE S  OF SOLIDS A N D  LIQUIDS.  Spring. C redit 
3 hrs. Prereq., Physics 243. L attice structure; specific heat; lattice  energy; elastic 
properties; electric conduction; therm oelectric effects; contact po ten tial; barrier 
effect; lattice defects; dielectric; m agnetic and optical properties.
258. M E C H A N IC S OF C O N T IN U A .  Spring. C redit 3 hrs. Prereq., p a rtia l differ­
en tia l equations o r consent of the instructor. H ours to be arranged. Equations of
state for gases, liquids, solids. Stress-strain relations fo r continuous m edia and 
equations of m otion. Special topics in  statics of elastic m edia. Waves and oscillations 
in continuous m edia. Topics in flow, and  nonlinear phenom ena in  gases and  fluids.
475. T H E O R E T I C A L  M ECHANICS.  Fall. C redit 3 hrs. Prereq., Physics 242 or its 
equivalent.
PSYCHOLOGY
101. I N T R O D U C T I O N  TO  PSYCHOLOGY.  E ither term . C redit 3 hrs. Open to 
freshm en. T w o lectures plus e ith e r a th ird  lecture o r a recita tion  section each week, 
as announced. An in troduction  to the scientific study of behavior and  experience, 
covering such topics as perception , m otivation, em otion, learn ing , th ink ing , p e r­
sonality, and  individual differences. T h is course is p rerequisite  to fu rth e r work in 
the D epartm ent.
PU B L IC  SPEA K IN G
101. PU B LIC  SPEAKING.  E ither term . C redit 3 hrs. N ot open to freshm en. T h is 
course is designed to help  the studen t express his convictions clearly and  effectively 
in oral discourse. Study of basic principles of expository and  persuasive speaking w ith 
emphasis on selection, evaluation, and organization of m aterials, and on sim plicity 
and  directness of style and delivery. Practice in  p rep ara tio n  and  delivery of speeches 
on  cu rren t issues, in  reading a loud, and  in  chairm anship; study of exam ples; con­
ferences. Foreign students and others whose p ronuncia tion  of English falls below 
the norm al standard , and  students w ith special vocal problem s, are advised to confer 
with M r. THOM AS or M r. R. W. A L B R IG H T  before registering.
FACULTY AND STAFF
DEANE W . M A L O T T , A.B., M.B.A., LL.D., President of the University. 
SOLOMON CADY H O LL IST E R , B.S., C.E., D.Eng., Sc.D., Dean of the College 
and Professor of Civil Engineering.
J. ELDRED H ED RICK , Ph.D., Assistant Dean of the College and Professor of 
Chemical Engineering.
JO H N  F. McMANUS, C.E., Executive Assistant.
DONALD H. MOYER, B.S., M.A., D irector of the  Office of S tudent Personnel. 
JE A N E T T E  PO O R , B.S., L ibrarian .
SC H O O L OF C IV IL  E N G IN E E R IN G
N E PH I A LB ER T CHRISTENSEN , B.S.C.E., M.S.C.E., Ph.D., D irector of the 
School and Professor of Civil Engineering.
A N N E TT E  M. DIM OCK, A dm inistrative Assistant, School of Civil Engineering.
EM ER ITU S PROFESSORS
SAMUEL L A T IM E R  BOO TH RO Y D , M. S., Professor of Astronom y, Em eritus. 
W A L TE R  L. CONW ELL, C.E., Professor of Highway Engineering, Em eritus. 
HENRY SYLVESTER JACOBY, C.E., Professor of Bridge Engineering, Em eritus. 
JO H N  ED W IN  PERRY, B.S. in C.E., Professor of R ailroad Engineering, Em eritus. 
ER N EST W ILLIAM  SCHODER, B.S., B.S. in  M in., Ph.D., W orld  W ar M em orial 
Professor of E xperim ental H ydraulics, Em eritus.
H E R B E R T  HENRY SCOFIELD, M.E., Professor of T esting  M aterials, Em eritus. 
ROMEYN Y. T H A T C H E R , C.E., Professor of Civil Engineering, Em eritus.
PAUL HALLADAY U N DERW O OD, C.E., Professor in Civil Engineering, Em eritus. 
CHARLES LEOPOLD W ALKER, C.E., Professor of Sanitary Engineering, Em eritus.
PROFESSORS
DONALD J. BELCH ER, B.S.C.E., M.S.E., Professor of Civil Engineering.
PAUL J. BIJLAARD, C.E., Professor of S tructural Engineering.
M ARVIN BOGEMA, B.S., M.C.E., Professor of Civil Engineering.
HA RRY D. CONWAY, B.Sc. (Eng.), M.A., Ph.D., Professor of Mechanics.
JO H N  C. GEBHA RD, C.E., Professor of Civil Engineering.
H O W A RD M E R R IL L  G IFFT , B.S., M.S., C.E., Professor of Sanitary Engineering. 
D W IG H T  FRANCIS GU N D ER, B.S., M.S., Ph.D., Professor of M echanics and 
H ead of the  D epartm ent of E ngineering M echanics and M aterials.
BENJA M IN K. H O U G H , S.B., S.M., Professor of Soil Mechanics.
H E R B E R T  T . JENK INS, B.S. in  C.E., M.S.E., Professor of Civil Engineering. 
ANDRE L. JORISSEN, C.E., M.S., Sc.D., Professor of Civil Engineering.
TA Y LO R D. LEW IS, B.S.E., C.E., Professor of Civil Engineering.
A R T H U R  J. M cN A IR, B.S., M.S., C.E., Professor of Civil Engineering.
GEORGE W IN T E R , C.E., Ph.D., Professor of S truc tura l Engineering.
ASSOCIATE PROFESSORS
CARL CRANDALL, C.E., Associate Professor of Civil E ngineering and Secretary of 
the Engineering Faculty.
GORDON PAGE FISHER, B.E., D.Eng., Associate Professor of Civil Engineering.
CHARLES DONALD GATES, B.A., M.S., Associate Professor of Civil Engineering.
W ILLIAM  O. LYNCH, B.S.C.E., M.S., Associate Professor of Civil Engineering.
GEORGE B. LYON, B.S. in  C.E., M.S., Associate Professor of Civil Engineering.
W ILLIAM  M cGU IRE, B.S. in C.E., M.C.E., Associate Professor of Civil Engineering 
and  Personnel Officer of the  School of Civil Engineering.
M ELVILLE STA N TO N  PR IE ST , B.S., M.S., Associate Professor of Civil Engineering.
LIN CO LN  R EID , B.S., M.S., Associate Professor of H ydraulics.
FRED J. SPRY, C.E., M.C.E., Associate Professor of Surveying.
ASSISTANT PROFESSOR
W ILLIAM  L. H E W IT T , A.B., B.C.E., M.C.E., Assistant Professor of Civil E n ­
gineering.
IN STR U C TO R S
R O B E R T  J. BRUN GRABER, B.S., In struc to r in  Civil Engineering.
SIDNEY AARON GURALNICK, B.S.C.E., In struc to r in  Civil Engineering.
R IC H A R D  E. MASON, B.S.C.E., M.S.C.E., In struc to r in  Civil Engineering.
A R T H U R  H . NILSON, B.S.C.E., Instruc to r in  Civil Engineering.
RESEARCH ASSOCIATES
T H E O D O R E  A. CHENEY, B.A., M.A., Research Associate in  Civil Engineering.
CLIFFO RD M E R R IL L  M OELLER, B.S.C.E., M.S., Research Associate in  Civil 
Engineering.
CHI-SAN SHU, B.S., M.S., Ph.D., Research Associate in Civil Engineering.
SIBLEY SC H O O L  OF M EC H A N IC A L E N G IN E E R IN G
HA RRY JO H N  LOBERG, M.E., M.S. in  Eng., D irector of the  School and  Professor 
of M echanical Engineering.
GEORGE RAYMOND HANSELM AN, M.E., M.S., Assistant D irector of the School, 
Professor of A dm inistrative Engineering, and  Secretary of the  Faculty of M echani­
cal Engineering.
EM ER ITU S PROFESSORS
CALVIN DODGE A L B E R T, M.E., Professor of M achine Design, Em eritus.
CLARENCE E LL SW O R T H  TO W NSEND , M.E., Professor of E ngineering Drawing, 
Em eritus.
EDGAR H A R PE R  W OOD, M.M.E., Professor of M echanics of Engineering, 
Em eritus.
PROFESSORS
A R T H U R  H O U G H T O N  B U R R , B.S. in  M.E., M.S. in M.E., Ph.D., Sibley Professor 
of M echanical Engineering and H ead of the D epartm en t of M achine Design.
ST EPH EN  FA R R ELL CLEARY, M.E., M.M.E., Professor and H ead of the  D ep art­
m ent of E ngineering Drawing.
B A R TH O LO M EW  JO SEPH CONTA, B.S., M.S. in  Eng., Professor of M echanical 
Engineering.
GEORGE B U R T O N  DuBOIS, A.B., M.E., Professor of M echanical Engineering.
FREDERICK SEWARD ERDM AN, B.S., B.S. in M.E., M.M.E., Ph.D., Professor of 
M echanical Engineering.
D W IG H T  FRANCIS GU NDER, B.S., M.S., Ph.D., Professor of Mechanics and 
H ead of the D epartm ent of E ngineering Mechanics and  M aterials.
JO SEPH OLM STEAD JEFFREY, M.E., M.M.E., Professor of E ngineering M aterials.
CHARLES OSBORN MACKEY, M.E., Jo h n  E. Sweet Professor of E ngineering and 
H ead of the  D epartm ent of T h erm al Engineering.
JO H N  R O B E R T  M OYNIHAN, M.E., M.M.E., Professor of E ngineering M aterials.
HAROLD CHARLES PERKINS, M.E., Professor of Mechanics.
ANDREW  S. SCHULTZ, J r., B.S. in A.E., Ph.D., Professor and  H ead of the D e­
p artm en t of Indu stria l and E ngineering A dm inistration.
DENNIS GRANVILLE SH EPH ER D , B.S. in  Eng., Professor of M echanical Engi­
neering.
ASSOCIATE PROFESSORS
W ILLIAM  COOK ANDRAE, M.E., M.M.E., Associate Professor of M echanical 
Engineering.
THOM AS J. BAIRD, B.Arch., M.R.P., Associate Professor of M echanical E ngineer­
ing.
R O B E R T  ER IC  B EC H H O FER , A.B., Ph.D., Associate Professor of M echanical 
Engineering.
ROY EDW ARDS CLARK, M.E., Associate Professor of H eat-Pow er Engineering.
DAVID D R O PK IN , M.E., M.M.E., Ph.D., Associate Professor of M echanical E ngi­
neering.
HO W A RD N E W TO N  FA IR C H ILD , M.E., E.E., Associate Professor of M echanical 
Engineering.
NORM AN RUSSELL GAY, B.S. in M.E., M.S. in Eng., Associate Professor of M e­
chanical Engineering.
R O G ER  LOREN GEER, M.E., Associate Professor of M aterials Processing.
ISRAEL KATZ, B.S. in  M.E., M.M.E., Associate Professor of M echanical Engineering.
H A M ILTO N  H O R T H  MABIE, B.S. in M.E., M.S. in Eng., Ph.D., Associate P ro­
fessor of M echanical Engineering.
W ILLIAM  EM ERSON M ORDOFF, M.E., Associate Professor of Engineering 
Drawing.
FRED W ILLIA M  OCVIRK, B.S.C.E., M.S. in C.E., Associate Professor of M e­
chanical Engineering.
R IC H A R D  M A G kU D E R  PH ELAN , B.S. in M.E., M.M.E., Associate Professor of 
M echanical Engineering.
M A R TIN  W R IG H T  SAMPSON, J r., B.S. in A.E., M.S. in Eng., Associate Professor 
of M echanical Engineering.
BYRON W IN T H R O P  SAUNDERS, B.S.E.E., M.S. in  Eng., Associate Professor of 
M echanical Engineering.
R O B E R T  H ERM A N N  SIEGFRIED, M.E., Associate Professor of M echanical 
Engineering.
EDW IN BEN W ATSON, B.S. in M.E., M.S. in Eng., Associate Professor of M echani­
cal Engineering.
ASSISTANT PROFESSORS
R O B E R T  NELSON ALLEN, B.S. in A.E., Assistant Professor of M echanical E ngi­
neering.
A N TO IN E  FRANCIS GAGNE, J r ., B.S.M.E., M.S.M.E., Assistant Professor of 
M echanical Engineering.
JOSEPH W ILLIA M  GA V ETT, B.S.M.E., M.M.E., Ph.D., Assistant Professor of 
M echanical Engineering.
BENJAM IN G EB H A R T, B.S.E., M.S. in Eng., Ph.D., Assistant Professor of M e­
chanical Engineering.
HSU-KAN KAO, B.S.M.E., M.S. in  I.E., Assistant Professor of M echanical E ngineer­
ing.
EDW ARD VAN O R D ER  KRICK, B.S. in I.E., M.M.E., Assistant Professor of 
M echanical Engineering.
R O B E R T  EYNON M cGA RRAH, B.S. in A.E., M.S. in  M.E., Ph.D., Assistant P ro ­
fessor of M echanical Engineering.
R O B E R T  LOUIS W EH E, B.S. in  M.E., M.S. in  M.E., Assistant Professor of M e­
chanical Engineering.
IN STR U C TO R S
R O G ER  W EST BROW NLOW , B.S.M.E., In struc to r in M echanical Engineering.
H . R U P P E R T  C A R PEN TER , Instructor-T echnician  in  M echanical Engineering.
JO H N  CRONK CRISSEY, Instructor-T echnician  in M echanical Engineering.
A N TH O N Y  S. DISPENZA, Instructor-T echnician  in  M echanical Engineering.
R O B E R T  JU DKIN S HA LL, B.S.M.E., In struc to r in M echanical Engineering.
R O B E R T  JO SEPH  HEINZM AN, B.M.E., Instruc to r in M echanical Engineering.
JO H N  C. HUSON, Instructor-T echnician  in  M echanical Engineering.
JEREM Y EDMONDS JO H N SO N , B.M.E., In struc to r in  M echanical Engineering.
EDW ARD BU R R O W  KEAR, J r ., B.M.E., Instruc to r in M echanical Engineering.
R IC H A R D  A LB ER T KENYON, B.M.E., Instruc to r in M echanical Engineering.
JAMES M ENDON M OORE, B.M.E., In stru c to r in M echanical Engineering.
W. E V E R E T T  M ORGAN, Instructor-T echnician  in M echanical Engineering.
RAYMOND JO SEPH  PAJKOW SKI, B.S.M.E., M.S., I.E., Instruc to r in  M echanical 
Engineering.
FRANCIS HARVEY RAVEN, B.S., M.S., In struc to r in  M echanical Engineering.
SC H O O L  O F E L E C T R IC A L  E N G IN E E R IN G
CHARLES RUSSELL BURROW S, B.S.E. (in E.E.), A.M., E.E., Ph.D., d irector 
of the School and  Professor of E lectrical Engineering.
EM ER ITU S PROFESSOR
R O B E R T  FRA NKLIN CHAM BERLAIN, M.E. (in E.E.), Professor of Electrical 
Engineering, Em eritus.
PROFESSORS
HENRY GEORGE BOOKER, B.A., M.A., Ph.D., Professor of E lectrical Engineering.
LAW RENCE ADAMS BURCKM YER, J r ., B.S. (in E.E.), E.E., Professor of Electrical 
Engineering.
PA UL W ILLIA M  C H A R TO N , B.S., M.A. (Physics), V isiting Professor of E lectrical 
Engineering.
CASPER LEH M AN C O T T R E L L , A.B., Ph.D., Professor of Electrical Engineering, 
and Secretary of the Faculty of the School.
ALEXANDER BERRY CREDLE, E.E., M.E.E., Ph.D ., Professor of Electrical 
Engineering.
W ILLIAM  HA RRY  ERICKSON, B.S. in  E.E., M.S. in  E.E., Professor of Electrical 
Engineering.
MALCOLM STR O N G  M cILROY, E.E., Sc.D. in E.E., Professor of Electrical E ngi­
neering.
T R U E  McLEAN, E.E., Professor of E lectrical Engineering.
M IC H EL GEORGE M A LTI, A.B., B.S. in  E.E., M.E.E., Ph.D., Professor of Elec­
trical Engineering.
W ILB U R  ER N EST MESERVE, B.S. (in E.E.), M.S., M.E.E., Ph.D., Professor of 
E lectrical Engineering.
B U R D E T T E  KIBBE N O R T H R U P , M.E. (in E.E.), Professor of E lectrical E ngi­
neering.
HO W A RD  GO DW IN SM ITH , E.E., M.E.E., Ph.D ., Professor of E lectrical E ngi­
neering.
E V E R E T T  M IL T O N  STRO N G , B.S. in  E.E., Professor of E lectrical Engineering.
STANLEY W ILLIA M  ZIM M ERM AN, B.S., in  E.E., M.S. in  E.E., Professor of 
E lectrical Engineering.
ASSOCIATE PROFESSORS
PAUL DENZIL ANKRUM , B.S.E.E., A.B., M.S.E., Associate Professor of E lectrical 
Engineering.
NELSON FIOWARD BRYANT, E.E., M.E.E., Associate Professor of E lectrical E n ­
gineering.
W A L TE R  W EN DELL C O TN ER , B.S. (in E.E.), E.E., M.E.E., Associate Professor 
of E lectrical Engineering.
W ILLIAM  ED W IN  GO RDON , B.A., M.A., M.S., Ph.D., Associate Professor of 
E lectrical Engineering.
HO W A RD LEA V EN W O R TH  H EYD T, B.S., M.S., V isiting Associate Professor in 
E lectrical Engineering.
W ILLIAM  H O R T O N , B.S., E.E., Ph.D ., V isiting Associate Professor in E lectrical 
Engineering.
CLYDE ED W IN  INGALLS, E.E., Associate Professor of E lectrical Engineering.
SIMPSON LINKE, B.S. in  E.E., M.E.E., Associate Professor of E lectrical Engineering.
HENRY STOCKW ELL M cGAUGHAN, B.S.E. (in Phys.), M.E.E., Associate P ro ­
fessor of E lectrical Engineering.
BENJAM IN NICHOLS, B.E.E., M.E.E., Associate Professor of E lectrical Engineering.
R O B E R T  E. OSBORN, B.S.E.E., Associate Professor of E lectrical Engineering.
BEN W A R R IN E R , III , B.S., M.S., V isiting Associate Professor of E lectrical E ngi­
neering.
ASSISTANT PROFESSORS
M ARSHALL H . COHEN, B.E.E., M.Sc., Ph.D., Assistant Professor in  Electrical 
Engineering.
SANG C. DW U, B.S. in  E.E., M.E.E., Ph.D ., Assistant Professor of E lectrical E n ­
gineering.
JO SEPH L. ROSSON, B.S. in E.E., M.S. in Engineering, Assistant Professor of Elec­
trical Engineering.
NORM AN M. VRANA, B.E.E., M.E.E., Assistant Professor of E lectrical Engineering.
R O B E R T  D O W N IN G  W ILSON, B.E.E., M.E.E., Assistant Professor of Electrical 
Engineering.
IN STR U C TO R S
W ILLIAM  HENRY W A RREN  BALL, B.E., M.APP.SC., In struc to r in  E lectrical 
Engineering.
HENRY FRED ERICK  DIM M LER, J r ., B.E.E., In struc to r in E lectrical Engineering.
JO H N  JAY DRU M , B.S., M.S., Instruc to r in  E lectrical Engineering.
LESTER  FUESS EASTMAN, B.E.E., M.S., Instruc to r in  E lectrical Engineering.
RAYMOND ALFRED E L L IO T T , B.S.E.E., M.S.E.E., Instruc to r in  E lectrical E n­
gineering.
LOUIS JO SEPH  G A LBIA TI, J r ., B.E.E.E., In struc to r in E lectrical Engineering.
M O R TO N  S. PA RKER, B.M.E., Instruc to r in E lectrical Engineering.
LAW RENCE BYRON SPENCER, E.E., Instructor-T echnician  in  E lectrical E n­
gineering.
DONALD LEE W ELLER, B.S.E.E., In struc to r in  E lectrical Engineering.
RESEARCH ASSOCIATES
S. M ICH AEL C O LB ER T, B.S.
EDW ARD R. SCHIFFM ACHER, E.E., M.E.E.
SC H O O L OF C H E M IC A L  
A N D  M E T A L L U R G IC A L  E N G IN E E R IN G
FRED HOFFM AN RHODES, A.B., Ph.D., D irector of the School, H erb ert Fisk 
Johnson Professor of Industrial Chemistry, Professor of Chemical Engineering, 
and Personnel Officer of the School.
PROFESSORS
JAMES LAW RENCE GREGG, B.E., Professor of M etallurgical Engineering.
J. ELDRED H ED RICK , Ph.D., Professor of Chem ical Engineering.
JO H N  RAVEN JO H N SO N , A.B., Ph.D., Professor of O rganic Chemistry.
CLYDE W A L TE R  MASON, A.B., Ph.D., Professor of Chem ical Microscopy and 
M etallography.
GEORGE VERYL SM ITH , B.Met.E., Ph.D., Francis Norwood B ard Professor of 
M etallurgical Engineering.
JU LIA N  C. SM ITH , B.Chem., Chem.E., Professor of Chemical Engineering.
CHARLES CALVERT W IN D IN G , B.Chem.E., Ph.D., Professor of Chemical 
E ngineering and  Assistant D irector for Chem ical Engineering.
ASSOCIATE PROFESSORS
MALCOLM S. B U R T O N , B.S. in  M.E., S.M. in M.E., Associate Professor of M etal­
lurgical Engineering.
R O B E R T  T . Von BERG, B.S. in Chem.E., M.S. in Chem.E., Sc.D., Associate P ro ­
fessor of Chemical Engineering.
H E R B E R T  F. W IEG A N D T, B.S. in  Chem.E., M.S. in  Eng., Ph.D., Associate P ro ­
fessor of Chemical Engineering.
PE T E R  H A R R IO T T , B.Chem. E., Ph.D., Associate Professor of Chemical E n ­
gineering.
RAYMOND G. T H O R P E , B.Chem.E., M .Chem.E., Associate Professor of Chemical 
Engineering.
R O B E R T  KAUL FIN N , B.Chem.E., Ph.D., Associate Professor of Chemical E n ­
gineering.
IN STR U C TO R -TE C H N IC IA N S IN  M ETA LLU R G IC A L EN G IN EER IN G
M ORRIS L. H A R PE R , Instructor-T echnician  in M etallurgy.
RALPH W. HODGES, Instructor-T echnician  in M etallurgy.
DENNIS J. JOYCE, Instructor-T echnician  in M etallurgy.
G R A D U A T E  SC H O O L OF A E R O N A U T IC A L  E N G IN E E R IN G
W ILLIAM  R. SEARS, B.Aero.E., Ph.D., Directoi of the  School and Professor of 
A eronautical Engineering.
PROFESSORS
A R T H U R  K A N T R O W ITZ , B.S., M.A., Ph.D., Professor of A eronautical Engineering.
YUNG-HUAI KUO, B.S., M.A., Ph.D., Professor of A eronautical Engineering.
NICHOLAS R O T T , D ipl.-Ing., Ph.D., Professor of A eronautical Engineering.
ASSOCIATE PROFESSOR
CARLO R IPA R B ELI.I, Dr. C.E., Dr. A.E., L.D., Associate Professor of A eronautical 
Engineering.
D E P A R T M E N T  OF E N G IN E E R IN G  M ECH A N ICS 
A N D  M A TER IA LS
D W IG H T  F. GU NDER, B.S., M.S., Ph.D., H ead of the  D epartm ent and  Professor 
of Mechanics.
PROFESSORS
HARRY D. CONWAY, B.Sc. (Eng.), M.A., Ph.D., Professor of Mechanics.
TR EV O R  RHYS CUYKENDALL, Ph.D., Professor of Engineering Physics.
ERIC V. H O W ELL, C.E., M.C.E., Professor of Mechanics (on leave).
JO SEPH O. JEFFREY, M.E., M.M.E., Professor of E ngineering M aterials.
CLYDE W. MASON, A.B., Ph.D., Professor of Chemical Microscopy and M etal­
lography.
JO H N  R. M OYNIHAN, M.E., M.M.E., Professor of E ngineering M aterials. 
HA ROLD C. PERKINS, M.E., Professor of Mechanics.
H E N R I SAMUEL SACK, Sc.D., Professor of E ngineering Physics.
ASSOCIATE PROFESSORS
EDM UND T IT U S  CRANCH, B.M.E., Ph.D., Associate Professor of Mechanics. 
FLOYD OW EN SLATE, B.S., M.S., Ph.D., Associate Professor of E ngineering 
Materials.
DERALD A. ST U A R T, B.S., M.S., Ph.D., Associate Professor of Engineering 
Materials.
H E R B E R T  F. W IEG A N D T, B.S., in Chem.E., M.S., in Eng., Ph.D., Associate 
Professor of Chemical Engineering.
ASSISTANT PROFESSORS
HA ROLD L. DIBBLE, B.M.E., M.M.E., Ph.D., Assistant Professor of Mechanics. 
LEO STEG, B.S., M.S., Ph.D., Assistant Professor of Mechanics.
IN STR U C TO R S
ARNOLD A LLEN TU C H , Instructor 
JERALD N. CHRISTIA NSEN, Instruc to r 
R O B E R T  H . GOFF, Instructor 
R O B E R T  J. KELL, Instruc to r 
STANLEY OLSEFSKI, Instructor-T echnician  
HARRY C. PETERSO N , In struc to r 
HANS J. PFISTER , Instruc to r 
ALBERT E. SEAMES, Instruc to r 
GAYLEN A. T H U R S T O N , Instruc to r 
NORM AN F. TO D A , Instructor
D E P A R T M E N T  OF A G R IC U L T U R A L  E N G IN E E R IN G
ORVAL C FR EN C H , B.S.A.E., M.S.A.E., H ead of D epartm ent, Professor of A gri­
cu ltu ral Engineering, and C hairm an of the Com mittee.
JO IN T  FACULTY C O M M IT TE E  OF A G R IC U L TU R E  AND EN G IN EER IN G  
A D M IN ISTER IN G  T H E  A G R IC U LTU R A L EN G IN EER IN G  C U RRICU LU M : 
N EPH I A LB ER T C HRISTENSEN , B.S.C.E., M.S.C.E., Ph.D., D irector of the 
School of Civil Engineering and Professor of Civil Engineering.
W ILLIAM  HARRY ERICKSON, B.S. in E.E., M.S. in  E.E., Professor of E lectrical 
Engineering.
GEORGE RAYMOND HANSELMAN, M.E., M.S., Assistant D irector of Mechanical 
E ngineering and Professor of A dm inistrative Engineering.
BARBO UR LAW SON H E R R IN G T O N , B.S., Ph.D., Professor of Dairy Chemistry. 
ANDRE L. JORISSEN, C.E., M.S., Sc.D., Professor of Civil Engineering.
R O B E R T  M U M FO RD SMOCK, B.S., B.S.A., M.S., Ph.D., Professor of Pomology. 
STANLEY W H ITSO N  W ARREN, B.S., Ph.D., Professor of Farm  M anagem ent.
PROFESSORS
CYRL W ALDIE T ER R Y , M.E., M.M.E., Ph.D., Professor of A gricultural E ngineer­
ing.
ASSOCIATE PROFESSORS
H A RO LD  ELLSW O R TH  GRAY, B.S.A.E., Ph.D., Associate Professor of A gricultural 
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